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PEEFACE 

IN  a  general  text  book  on  pediatrics,  it  is  impossible  to 
devote  more  than  a  limited  space  to  any  one  type  of  disease ; 
and  yet  tuberculosis  must  be  taken  into  consideration  in  the 
diagnosis  of  the  vast  majority  of  the  subacute  or  chronic 
diseases  of  childhood,  to  say  nothing  of  many  acute  dis- 
orders. Many  special  works  on  tuberculosis  contain  much 
valuable  information  concerning  the  disease  in  early  life, 
but  none  of  these  books  supplies  sufficient  detailed  informa- 
tion, presented  from  the  standpoint  of  the  pediatrician. 
There  seems  to  be  an  undoubted  need,  therefore,  for  a  more 
comprehensive  presentation  of  the  diagnosis  and  treatment 
of  tuberculosis  in  early  life. 

No  book  can  take  the  place  of  actual  experience,  but  at 
least  it  is  possible  to  supply  the  tools  with  which  the 
practitioner  can  " tackle  his  job" — for  it  is  for  the  general 
practitioner  that  this  book  is  intended.  It  is  based  upon  a 
course  of  lectures  which  were  delivered  at  the  Children's 
Hospital,  Philadelphia,  under  the  auspices  of  the  Philadel- 
phia Pediatrio  Society.  The  subject  of  tuberculosis  is 
introduced  by  a  consideration  of  the  various  etiological 
factors — types  of  tubercle  bacilli  and  their  relative  impor- 
tance, childhood  infection  and  immunity,  methods  of 
dissemination  and  modes  of  infection.  A  chapter  is  devoted 
to  the  general  principles  of  diagnosis  of  tuberculosis,  from 
the  carefully  elicited  history  to  the  complete  examination, 
including  also  the  constitutional  symptoms  which  are  more 
or  less  common  to  all  forms  of  the  disease.  The  value  of 
tuberculin  in  diagnosis  is  much  greater  in  early  life  than  at 
any  other  period,  and  detailed  instructions  are  given  for  the 
application  of  the  various  tests.  The  clinical  consideration 
of  specific  forms  of  tuberculosis  begins  with  disease  of  the 
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cervical  nodes,  with  especial  reference  to  differential 
diagnosis.  Then  follow  the  subjects  of  tuberculosis  of  the 
mouth,  respiratory  tract,  ear,  eye,  pleura,  heart  and  pericar- 
dium, gastro-intestinal  tract,  peritoneum,  the  viscera  and 
the  genitourinary  tract.  A  chapter  is  devoted  to  tuberculous 
disease  of  the  skin,  and  another  to  that  of  bones  and  joints, 
while  the  greatest  space  is  given  to  miliary  and  generalized 
tuberculosis  and  meningitis,  the  most  common  forms  seen, 
in  infancy. 

Throughout  the  book  the  treatment  of  special  forms  of 
tuberculosis  is  considered  seriatim,  but  the  final  chapter 
gives  a  full  and  detailed  description  of  the  management  and 
treatment  of  the  tuberculous  child. 

In  the  original  series  two  lectures  were  delivered  on 
tuberculosis  of  the  upper  air  passages  and  the  genito-urinary 
tract  by  Dr.  James  A.  Babbitt  and  Dr.  Benjamin  A.  Thomas, 
respectively.  On  account  of  the  comparative  inf  requency  of 
these  diseases  in  childhood  and  the  impossibility  of  repro- 
ducing the  illustrations  which  formed  such  a  large  part  of 
the  lectures,(  it  was  believed  that  the  subjects  did  not  require 
inclusion  as  separate  chapters.  Grateful  acknowledgement 
is  made  to  Dr.  Babbitt  and  Dr.  Thomas  for  permission  to 
include  their  subjects  under  othe'r  headings. 

The  attempt  has  been  made  to  give  due  credit  to  various 
authors  whose  works  were  consulted  in  the  preparation  of 
the  lectures.  Appreciation  also  should  be  expressed  for  the 
suggestions  and  advice  of  Dr.  George  Fetterolf ,  Dr.  Howard 
Childs  Carpenter,  Dr.  H.  B.  M.  Landis,  Dr.  Charles  F. 
Judson,  Dr.  Paul  A.  Lewis  and  Dr.  Thomas  B.  Holloway. 

J.  C.  G. 
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CHAPTER  I 
GENERAL  CONSIDERATIONS 


TUBERCULOSIS  IN  INFANCY  AND 
CHILDHOOD 

CHAPTER  I 

GENERAL  CONSIDERATIONS 

IT  is  unnecessary  to  quote  statistics  as  to  the  prevalence 
of  tuberculosis  other  than  to  state  that  in  the  Annual  Re- 
port of  the  National  Tuberculosis  Association  for  1918  the 
death  rate  from  all  forms  of  the  disease  is  placed  at  150,000 
per  annum,  with  the  estimate  that  there  are  at  least  1,000,000 
active  cases  and  probably  2,000,000  unsuspected  cases  in 
the  United  States.  In  hospital  practice  Nagele  found  that 
after  the  age  of  thirty  practically  all  bodies  at  autopsy 
show  some  signs  of  tuberculosis.  In  the  population  at  large, 
it  is  usually  estimated  that  from  one- third  to  one-half  of  all 
adult  individuals  are  infected. 

HISTORICAL 

In  Cornet's  treatise  on  tuberculosis  in  Nothnagel's  En- 
cyclopedia we  find  extensive  references  to  the  development 
of  our  knowledge  of  the  disease.  As  far  back  as  460-366 
B.C.  appeared  a  classical  description  of  phthisis  by  Hippo- 
crates which,  in  many  ways,  can  scarcely  be  improved  upon 
to-day.  He  regarded  it  merely  as  a  suppurative  process  in 
the  lung.  Smith  and  Buffer  have  described  lesions  of  Pott's 
disease  found  in  an  Egyptian  mummy  of  the  period  about 
1000  B.C.  Not  until  the  middle  of  the  seventeenth  century 
was  there  any  notable  advance  made  in  the  knowledge  of 
the  true  pathology  when  Sylvius  (1614-1672)  first  insisted 
on  the  relationship  between  the  pathological  tubercle  and 
the  lesions  of  pulmonary  phthisis.  The  tubercles  he  con- 
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sidered  to  be  enlarged  lymph-glands  which  were  dependent 
for  their  development  upon  hereditary  predisposition. 
Morton  (1689)  first  noted  that  the  tubercles  were  the  neces- 
sary antecedents  of  the  ulcerative  process.  Morgagni 
(1672-1771)  first  disputed  Sylvius  >  belief  as  to  the  glandu- 
lar nature  of  the  tubercles.  In  1700  Magnetus  described 
miliary  tubercles,  but  this  apparently  received  no  general 
recognition  until  Stark  in  1785,  again  recognized  their  sig- 
nificance. Bayle  (1774-1816)  first  followed  the  develop- 
ment of  the  millet-seed  nodules  to  caseation  and  softening 
and  concluded  that  phthisis  was  not  limited  to  the  lungs. 
He  considered  it  a  constitutional  disease  dependent  upon 
the  tuberculous  diathesis.  Laennec  (1781-1826)  taught  that 
every  phthisis  developed  from  tubercles  and  therefore  that 
the  two  were  identical.  Both  Laennec  and  Bayle  concluded 
that  ordinary  inflammation  had  nothing  to  do  with  the 
etiology  of  phthisis.  Most  authorities  at  that  time  insisted 
upon  the  importance  of  dyscrasia.  Virchow  (1847)  consid- 
ered caseation  as  retrogressive  metamorphosis  and  believed 
that  tubercles  could  also  undergo  calcification  and  fatty 
degeneration.  In  1847,  Buhl  determined  that  active  miliary 
tuberculosis  was,  as  a  rule,  traceable  to  pre-existing  cheesy 
foci,  disseminated  by  the  blood.  The  identity  or  non-iden- 
tity of  scrofula  and  tuberculosis  was  contested — chiefly 
by  Laennec  and  his  followers  on  the  one  hand,  and  by  Billiet, 
Barthez  and  Cruveillier  (1862).  Even  in  1771,  Morgagni 
believed  that  phthisis  was  infectious  and  this  belief  has 
never  since  failed  of  a  following  among  physicians. 

Early  attempts  to  inoculate  human  beings  and  animals 
with  scrofulous  pus  were  failures.  Klencke,  in  1843,  was  the 
first  to  inoculate  rabbits  in  their  jugular  veins,  with  cells 
taken  from  miliary  tubercles,  with  the  result  of  causing 
widespread  tuberculosis  in  the  liver  and  lungs.  The  signifi- 
cance of  this  apparently  was  not  recognized  at  that  time 
by  Klencke  or  others.  In  1865,  however,  Villemin  again 
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successfully  inoculated  rabbits  with  tuberculous  material, 
but  failed  with  non-tuberculous  pus.  In  spite  of  the  basic 
importance  of  these  findings,  it  was  not  fully  appreciated 
for  some  years.  Langhaus  first  recognized  the  significance 
of  the  giant  cells  which  had  been  described  by  Bokitansky 
and  Virchow,  but  determined  that  they  did  not  hold  a 
pathognomonic  relationship  to  tuberculosis,  as  they  were 
found  also  in  non-tuberculous  tissue.  Friedlander,  in  1873, 
first  determined  the  identity  of  local  tuberculous  lesions 
such  as  lupus. 

As  might  be  expected,  the  attempts  to  discover  the  essen- 
tial virus  were  numerous,  but  none  was  successful  until  1882 
when  Koch  published  his  postulates. 

DEATH  BATE 

One  of  the  most  important  facts  with  regard  to  tubercu- 
losis, is  that  the  death  rate  is  undergoing  a  definite  and 
apparently  consistent  fall.  The  figures  from  the  Registrar 
General's  report  in  England  since  1865,  show  that  the  de- 
cline has  been  almost  constant.  From  that  date  until  the 
present,  the  actual  decline  has  amounted  to  20  per  cent,  and 
the  relative  decline  in  proportion  to  the  increase  in  popu- 
lation has  amounted  approximately  to  50  per  cent.  Even 
with  full  allowance  for  errors  in  diagnosis  which  would  in- 
crease or  decrease  the  figures,  the  fall  of  the  death  rate 
is  too  marked  to  be  attributed  to  anything  but  an  actual 
decline  in  the  number  of  fatal  cases  of  tuberculosis. 

As  this  diminution  in  the  death  rate  began  almost  twenty 
years  before  the  discovery  of  the  tubercule  bacillus  and 
almost  forty  years  before  the  growth  of  the  Sanatorium 
movement,  it  is  clear  that  it  is  owing  to  causes  other  than 
the  anti-tuberculosis  crusades  of  the  last  two  decades.  In 
fact,  as  Karl  Pearson  points  out,  the  decline  in  England 
was  much  less  rapid  in  the  period  from  1895  to  1910  than 
in  that  from  1847  to  1895. 
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Cobbett  believes  that  there  is  no  positive  evidence  what- 
ever to  show  that  the  tubercle  bacillus  has  lost  any  of  its 
virulence.  It  is  also  true  that  in  certain  countries,  e.g., 
Norway  and  Ireland,  the  mortality  from  tuberculosis  has 
actually  increased.  In  all  probability  this  is  to  be  explained 
on  economic  and  sanitary  grounds ;  and  increased  virulence 
of  the  strains  of  tubercle  bacilli  encountered  in  those  coun- 
tries cannot  be  invoked  in  accounting  for  the  difference 
in  mortality. 

Another  theory  to  account  for  the  decline  is  that  of 
" racial  immunization"  by  means  of  which  families  that 
show  susceptibility  to  tuberculosis  are  weeded  out,  leaving 
more  resisting  stocks.  In  this  phenomenon  the  eugenist, 
Karl  Pearson,  believes  the  ultimate  explanation  will  be 
found.  Cobbett  points  out,  however,  that  although  this 
weeding  out  of  susceptible  stocks  doubtless  has  been  opera- 
tive for  many  centuries,  its  action  must  have  been  very 
gradual  in  the  case  of  such  a  disease  as  tuberculosis,  which 
has  been  known  since  the  earliest  times  of  recorded 
history,  and  cannot  account  entirely  for  the  recent 
marked  diminution. 

Cobbett  believes  that  another  kind  of  racial  immuniza- 
tion, however,  has  been  going  on  which  may  be  a  factor. 
As  the  population  of  countries  tends  to  congregate  more 
and  more  in  cities,  in  close  contact  with  one  another,  it  is 
probable  that  there  has  been  a  marked  increase  in  the  num- 
ber of  infected  individuals.  Many  of  these  infections  be- 
come quiescent  and  render  that  individual,  to  a  certain 
extent,  less  susceptible  to  reinfection.  It  has  been  objected 
that  such  immunity  is  short  lived,  judging  from  the  results 
of  artificial  immunization  of  animals.  It  is  undoubtedly 
true,  however,  that  opportunities  for  reinfection  are  con- 
stantly obtaining  with  the  possible  effect  of  renewing  the 
immunity  thus  created. 
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In  England  the  increase  in  nrban  population  began  be- 
fore the  registration  of  causes  of  death  became  general, 
and  Cobbett  advances  the  theory  that  it  is  possible  that 
such  overcrowding  in  the  cities  at  first  was  followed  by  an 
increase  in  the  spread  of  tuberculosis  and  a  corresponding 
increase  of  the  above-mentioned  minimal  immunizing  in- 
fections ;  the  latter,  in  turn,  may  then  have  led  to  a  decrease 
in  the  fatality  of  tuberculosis.  In  this  way  he  thinks  we 
may  be  reaping  the  advantages  which  have  followed  a 
period  of  great  activity  in  the  disease.  If  this  be  true  we 
might  expect  the  present  decline  to  be  followed  by  increased 
mortality  unless  new  factors  of  protection  intervene. 

The  third  and  most  important  factor  to  which  the  decline 
has  been  attributed  may  be  described  under  the  general  head 
"amelioration  of  social  conditions."  Under  this  should  be 
placed  all  improvements  in  housing,  dietetics,  hygiene  and 
sanitation  which  the  last  half  century  has  witnessed  and 
which  have  been  so  much  accelerated  since  the  discovery 
of  the  tubercle  bacillus. 

TYPES  OF  BACILLI 

Three  main  types  of  tubercle  bacilli  are  found,  which 
differ  very  definitely  in  their  cultural  characteristics  and 
pathogenesis ;  to  a  much  less  extent  morphologically.  The 
types  are  known  as  the  human,  the  bovine  and  the  avian. 
While  atypical  strains  undoubtedly  exist,  it  is  usually  pos- 
sible to  determine  a  clear-cut  distinction  between  the  differ- 
ent types.  Human  beings  seem  to  be  practically  immune  to 
the  avian  bacillus ;  adults  are  almost  immune  to  the  bovine 
bacillus,  while  both  children  and  adults  are  susceptible  to 
the  human  bacillus. 

Human  and  Bovine  Types. — As  early  as  1868,  Virchow 
insisted  that  human  and  bovine  tuberculosis  were  different 
diseases.  By  the  close  of  the  nineteenth  century  it  was 
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generally  admitted  that  their  differentiation  was  justifiable. 
Pathologically,  however,  there  seems  to  be  no  difference  in 
the  lesions  produced  by  either  type. 

In  the  determination  of  the  type  of  the  infection  by  the 
study  of  the  bacillus,  great  care  must  be  exercised  to  recog- 
nize mixed  infections,  where  they  may  exist,  and  to  be 
assured  of  the  purity  of  the  strains.  For  this  reason  many 
of  the  published  reports  of  differentiation  of  the  two  types, 
based  on  cultural  characteristics  without  animal  inocula- 
tion, must  be  ruled  out.  Cobbett  in  England  and  Park  and 
Krumwied  in  this  country  have  published  tables  showing 
the  percentage  of  bovine  and  human  types  of  infection  at 
different  age  periods.  In  the  main  their  results  agree  and 
as  Cobbett  has  included  in  his  figures  the  results  of  Park 
and  Krumwied 's  own  investigations  we  may  utilize  his 
tables.  Cobbett 's  series  was  based  solely  upon  examination 
of  tubercle  bacilli  recovered  directly  from  the  tissues. 

Cobbett  found  that  only  6  per  cent,  of  primary  pulmo- 
nary tuberculosis  in  children,  up  to  twelve  years  of  age,  was 
due  to  the  bovine  bacillus.  Among  adults,  100  per  cent,  of 
cases  were  due  to  human  bacilli.  Primary  tuberculosis  of 
the  bronchial  nodes,  without  any  but  the  most  trifling  in- 
volvement of  the  lungs  or  other  organs,  also  showed  about 
6  per  cent,  of  bovine  type  of  infection  in  children.  Where 
there  were  two  or  more  groups  of  nodes  involved,  27  per 
cent,  were  of  bovine  origin. 

In  cases  of  general  tuberculosis  without  meningeal  in- 
volvement, in  children  from  five  to  sixteen  years  of  age,  he 
found  that  100  per  cent,  were  due  to  human  bacilli;  under 
five  years  of  age,  16  per  cent,  were  of  bovine  origin. 

In  cases  from  five  to  sixteen  years  of  age,  where  the  chief 
pathological  changes  were  in  the  meninges,  less  than  10 
per  cent,  were  of  bovine  origin;  while  under  five  years  of 
age,  18  per  cent,  showed  the  bovine  bacillus  in  pure  culture. 
The  majority  of  cases  of  meningeal  disease  therefore  seems 
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to  be  caused  by  tubercle  bacilli  that  have  left  the  evidence 
of  their  presence  in  the  bronchial  nodes.  In  such,  the  bacillus 
always  seems  to  be  of  the  human  type.  A  minority  of  cases 
is  apparently  due  to  bacilli  which  have  found  their  way 
into  the  intestine  and  have  left  their  evidence  in  the  mesen- 
teric  nodes.  Some  of  these  are  caused  by  bovine,  others  by 
human  bacilli. 

In  cases  where  the  tuberculous  disease  was  chiefly  mani- 
fested in  the  abdominal  cavity,  between  the  ages  of  five  and 
sixteen  years,  65  per  cent.,  and  under  five  years,  57  per  cent, 
were  due  to  the  bovine  bacillus.  In  children,  therefore, 
almost  60  per  cent,  of  abdominal  tuberculosis  was  caused 
by  the  bovine  bacillus. 

In  tuberculous  cervical  nodes  removed  at  operation  Cob- 
bett  found:  over  sixteen  years  of  age,  10  per  cent.;  from 
five  to  sixteen  years  of  age,  54  per  cent. ;  while  under  five 
years  of  age,  80  per  cent,  were  due  to  the  bovine  bacillus. 

The  high  figures  in  the  last  two  classes  are  due,  in  large 
part,  to  the  results  published  by  Frazer  from  Edinburgh, 
Scotland.  As  the  accuracy  of  these  figures  has  been  ques- 
tioned, Cobbett  estimates  that  probably  50  per  cent,  of  the 
cases  of  tuberculosis  of  the  cervical  nodes  at  all  ages  is  of 
bovine  origin,  while  75  per  cent,  is  probably  not  too  high 
a  figure  for  children  under  five  years  of  age.  For  the  sake 
of  completeness  we  may  add  that,  in  most  countries,  bone 
and  joint  tuberculosis  appear  to  be  due  largely  to  tubercle 
bacilli  of  the  human  type,  while  lupus  apparently  shows 
many  instances  of  infection  by  the  bovine  type. 

To  sum  up  we  find  that  the  great  majority  of  cases  of 
fatal  tuberculous  disease  of  the  lungs  and  bronchial  nodes 
in  children  and  adults  seems  to  be  due  to  the  human  type 
of  bacillus.  Tuberculous  meningitis  and  general  tubercu- 
losis in  children  under  five  years  of  age  show  a  considerable 
proportion  of  cases  due  to  the  bovine  strain,  while  tubercu- 
losis of  the  abdominal  cavity  and  cervical  nodes  show  a 
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high  percentage  of  infection  with  the  bovine  bacillus.  With 
the  exception  of  tuberculosis  of  the  cervical  nodes,  no  evi- 
dence has  been  adduced  to  show  that  bovine  bacilli  play  any 
but  the  most  subordinate  role  in  the  production  of  tuber- 
culosis in  the  adult.  In  a  personal  communication  from 
Dr.  Mazyck  P.  Eavenel,  he  states  that  "as  far  as  my  rec- 
ords go,  there  are  only  some  fifteen  recorded  cases  of  adult 
infection  by  the  bovine  bacillus,"  and  that  he  has  never  been 
able  to  find  a  case  himself  except  those  of  skin  infec- 
tion reported  in  1902  in  the  University  of  Pennsylvania 
Medical  Bulletin. 

In  estimating  the  total  percentage  of  deaths  from  tuber- 
culosis of  bovine  origin,  Cobbett  assumes  that  fatal  infec- 
tions in  adults  and  older  children  are,  statistically  speaking, 
almost  negligible,  since  the  great  majority  of  such  deaths 
occurs  under  five  years  of  age.  Taking  the  figures  just  given, 
and  the  figures  for  mortality  due  to  various  types  of  the 
disease  at  different  age  periods,  he  calculates  that  the  pro- 
portion of  deaths  from  tuberculosis  of  all  kinds  in  children 
under  five  years  of  age,  which  are  caused  by  the  bovine 
bacillus,  is  approximately  5  per  cent.;  and  that  possibly 
6  per  cent,  of  fatalities  at  all  ages  are  bovine  in  origin. 

CHILDHOOD  INFECTION 

In  1903  von  Behring,  at  Cassel,  advanced  the  theory  that 
tuberculous  infection  always  occurs  during  infancy  and,  as 
a  rule,  remains  latent  until  the  bodily  powers  of  resistance 
are  lowered  either  at  puberty,  parturition,  lactation,  or  as 
a  result  of  malnutrition,  overexertion  or  acute  infectious 
disorders.  In  this  conception,  the  bovine  bacillus  should  play 
an  important  role.  Of  recent  years  the  theory  has  been 
broadened  to  include  the  period  of  childhood,  and  one  hears 
constantly  the  statement  that  nearly  all  tuberculosis  in 
adults  originates  from  infection  during  childhood  and  that 
adults  themselves  are  practically  immune  to  infection  or 
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to  reinfection.  The  literature  on  the  subject  of  the  child- 
hood infection  theory  is  so  voluminous  that  it  is  possible 
barely  to  indicate  its  general  trend. 

AGE  INCIDENCE  OF  FATAL  TUBERCULOSIS 

In  England,  among  five  hundred  consecutive  autopsies 
on  tuberculous  children,  the  highest  rate  (more  than  25  per 
cent.)  occurred,  according  to  Still,  between  one  and  two 
years  of  age,  to  fall  rapidly  to  a  relatively  inconsiderable 
number  after  the  sixth  year.  Other  figures  from  German 
and  English  authorities  fail  to  show  such  a  marked  decline 
after  the  sixth  year. 

My  own  clinical  impression  certainly  corroborates  the 
view  that  fatal  tuberculosis  occurs  much  more  frequently 
under  six  years  than  over  that  age — in  the  period  up 
to  puberty. 

The  most  extensive  figures  are  those  of  Cornet.  He 
draws  attention  to  the  unreliability  of  percentages  based 
upon  the  proportion  of  tuberculous  deaths  to  total  deaths — 
since  the  latter  may  vary  so  largely  from  year  to  year  owing 
to  epidemic  or  other  causes.  Bather  should  percentages  be 
based  upon  the  number  of  deaths  per  10,000  of  those  living 
at  different  age  periods.  Cornet's  table,  so  constructed, 
depicts  an  average  death  rate  from  tuberculosis  over  a 
period  of  sixteen  years  in  a  population  of  27,000,000  people. 
The  total  shows  a  gradual  fall,  from  25  per  10,000  during 
the  first  year  to  five  per  10,000  during  the  fifth  to  the  tenth 
year;  a  rise  to  seven  per  10,000  from  the  tenth  to  the  fif- 
teenth year  and  thereafter  a  steady  rise  to  85  per  10,000 
from  the  sixtieth  to  the  seventieth  year.  In  the  Registra- 
tion area  of  the  United  States,  from  1910-1913,  the  mor- 
tality from  tuberculosis  per  10,000  living  at  the  given  age 
shows  figures  which,  in  the  main,  are  similar  except  that 
the  highest  percentage  occurs  in  the  age  period  from  30 
to  40  years  of  age.  The  significance  of  these  figures,  as 
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they  apply  to  our  problem,  lies  in  the  gradual  but  steady 
increase  in  the  percentage  of  deaths  from  tuberculosis  be- 
ginning with  the  tenth  to  the  fifteenth  year  period ;  with  a 
preceding  decline  from  the  fifth  year  down  to  the  period 
from  the  tenth  to  the  fifteenth  year.  A  priori,  it  requires 
considerable  assurance  to  accept  childhood  infection  as  the 
sole  explanation  for  the  numerous  deaths  as  late  as  sixty  to 
seventy  years  of  age. 

On  the  basis  of  pathologic  evidence  therefore  it  is  fair 
to  conclude  that  the  curve  of  mortality  in  tuberculosis  shows 
a  high  point  shortly  after  infancy,  between  2  and  4  years ;  a 
low  point  in  later  childhood  between  10  and  15  years  and 
a  general  rise  thereafter  with  the  highest  point,  between  30 
and  40 — or  later. 

TUBEBCULOTTS  INFECTION 

The  majority  of  tuberculous  infections  do  not  cause  an 
immediate  fatal  illness — a  fact  which  really  owes  its  recog- 
nition less  to  clinical  observation  than  to  a  laboratory 
method,  the  tuberculin  reaction.  As  will  be  shown  later, 
a  definite  reaction  to  tuberculin  is  generally  accepted  as  a 
proof  of  a  tuberculous  focus,  quiescent  or  active,  some- 
where in  the  body.  In  passing,  however,  it  should  be  noted 
that  the  reverse  is  by  no  means  always  true.  To  present 
but  a  fraction  of  the  available  statistics ;  among  195  new- 
born infants,  Faludi  failed  to  find  any  positive  tuberculin 
reactions  and  Speck,  in  159  infants  under  three  months  of 
age  had  similar  results.  Excluding  cases  of  clinical  tuber- 
culosis, which,  as  a  rule,  prove  to  be  fatal,  we  find 
the  following: 

Veeder  and  Johnston  obtained  a  percentage  of  1.5  posi- 
tive von  Pirquet  reactions  under  one  year  of  age;  5.5  per 
cent,  from  one  to  two  years  of  age;  19  per  cent,  from  two 
to  four  years  of  age,  and  thereafter  a  steady  rise  to  38  per 
cent,  from  twelve  to  fourteen  years  of  age. 
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Hamburger  and  Monti  found  a  similar  increase  but  a 
much  more  rapid  rise,  reaching  94  per  cent,  of  positive  re- 
sults at  twelve  to  fourteen  years  of  age.  Von  Pirquet  him- 
self found  70  per  cent,  positive  from  ten  to  fourteen  years 
of  age.  Ganghofer  obtained  80  per  cent,  of  positive  results 
at  thirteen  to  fourteen  years  of  age. 

The  figures  for  the  Children's  Hospital,  Philadelphia, 
in  1219  patients  of  all  types,  show  a  higher  percentage  of 
positive  reactions  under  one  year,  viz.,  15  per  cent.,  probably 
because  only  those  infants  who  are  suffering  from  marked 
malnutrition  are  subjected  to  the  test;  from  one  to  eight 
years  the  percentage  gradually  rises  to  42.0  per  cent,  at  the 
latter  age ;  from  eight  to  ten  years,  52  patients  showed  32.6 
per  cent,  positive  reactions ;  from  ten  to  twelve,  29  patients 
showed  31  per  cent.,  while  five  patients  over  twelve  showed 
80  per  cent.  Apparently  the  percentage  of  infection  is 
higher  in  Austria  and  Germany  than  in  this  country. 

All  of  these  figures  for  the  tuberculin  test  show,  there- 
fore, a  definite  rise  in  the  number  of  infected  individuals 
from  birth  to  puberty.  They  represent  a  hospital  popula- 
tion or  dispensary  clientele,  however,  which  as  Nagele  and 
others  have  shown,  gives  almost  100  per  cent,  of  infections 
after  thirty  years  of  age.  Even  allowing  for  this,  Krauss 
estimates  that  at  least  70  per  cent,  of  all  children  at  four- 
teen years  have  been  infected  with  tuberculosis. 

PERCENTAGE   OF   DEATHS   DUE   TO    TUBERCULOSIS   TS    CHILDHOOD 

Many  figures  are  available  to  aid  us  in  estimating  the 
percentage  of  deaths  from  tuberculosis  in  childhood  in  so 
far  as  hospital  statistics  are  concerned.  For  example, 
Shennan,  at  the  Royal  Edinburgh  Infirmary  for  sick  chil- 
dren, found  at  1085  autopsies  that  the  cause  of  death  was 
due  to  tuberculosis  in  38  per  cent.  In  this  country  the  per- 
centage is  smaller,  but  20  per  cent,  is  probably  not  too  high 
a  figure  after  the  first  year  of  life.  According  to  the  theory 
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of  childhood  infection,  if  only  one-fifth  of  all  deaths  at  this 
period  are  due  to  tuberculosis,  while  from  three-fifths  to 
four-fifths  of  all  children  are  infected,  the  majority  of  the 
latter  will  carry  their  infection  into  adolescence  or  adult 
life  when  various  factors  will  cause  a  recrudescence  as  men- 
tioned in  connection  with  von  Behring's  theory.  Most  of 
the  adherents  of  the  childhood  infection  theory  also  believe 
that  the  first  implantation  of  tubercle  bacilli  protects  against 
reinfection  in  the  vast  majority  of  cases — just  as  one  attack 
of  scarlet  fever  or  mumps  or  whooping  cough  also  protects 
against  recurrence.  On  this  basis  practically  all  adults  are 
immune,  and  our  efforts,  generally  speaking,  should  be  ex- 
erted to  prevent  infection  in  early  life. 

IMMUNITY 

The  modern  theory  of  acquired  immunity  to  tuberculosis 
is  based  upon  the  results  of  experimental  inoculation 
in  animals. 

When  a  healthy  guinea-pig  is  inoculated  subcutaneously 
with  a  pure  culture  of  tubercle  bacilli,  there  appears  in  from 
ten  to  fourteen  days  a  hard  nodule  at  the  site  of  the  injection 
which  soon  breaks  down,  forming  an  open  lesion  which  may 
spread  but  never  heals;  at  the  same  time  the  regional 
lymphatic  nodes  become  swollen.  Later,  when  the  organ- 
isms have  passed  through  the  nodes  to  the  general  circula- 
tion, multiple  tubercles  form  in  various  parts  of  the  body 
and  the  animal  dies  in  from  six  to  twelve  weeks,  depending 
upon  the  size  of  the  original  dose  and  the  virulence  of  the 
strain.  If  the  guinea-pig  be  given  a  second  small  dose  a 
week  or  more  after  the  first,  the  point  of  inoculation  be- 
comes indurated  after  a  few  days  with  a  purplish  areola; 
after  a  few  more  days  the  indurated  area  becomes  necrotic 
and  sloughs  out,  leaving  a  flat  superficial  ulcer  which  usually 
heals  quickly  and  permanently.  The  nodes  regional  to  the 
second  injected  area  are  not  involved.  It  is  usually  impos- 
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sible  also  to  reinfect  the  tuberculous  animal  by  feeding, 
inhalation  or  through  the  abraded  skin.  Other  animals 
show  the  same  resistance  to  reinoculation,  unless  the  dose 
be  massive. 

It  is  believed,  therefore,  that  mild  tuberculous  infections 
in  childhood  confer  a  certain  amount  of  immunity  against 
reinfection  with  the  tubercle  bacillus.  On  the  other  hand, 
a  primary  infection  at  any  age,  if  massive  or  frequently 
repeated  before  immunity  is  established,  is  apt  to  be  severe. 
For  example,  Bang  found  that  Jersey  cows,  imported  into 
Denmark,  often  die  of  tuberculosis  sooner  than  Danish  cat- 
tle, and  explains  it  on  the  fact  that  Jersey  cattle  are  almost 
entirely  free  from  tuberculosis,  hence  are  more  apt 
to  present  a  violent  form  of  the  disease  when  they  be- 
come infected. 

E.  Schloss  does  not  admit  that  tuberculous  infection  in 
early  life  is  a  vaccination  for  adult  life,  because,  were  it  so, 
the  class  of  people  in  easy  circumstances  which  is  relatively 
free  from  infantile  * '  scrof ulosis ' '  should  furnish  a  larger 
contingent  of  tuberculous  individuals  in  adult  life,  which  is 
far  from  being  the  case. 

Hamburger  finds  great  similarity  in  the  clinical  course 
of  syphilis  and  tuberculosis.  The  primary  infection  (lesion) 
of  the  latter  occurs  in  childhood  and  in  the  majority  of 
cases,  remains  dormant.  Secondary  manifestations  in 
glands,  bones,  joints,  meninges,  etc.,  may  follow  within  a 
few  years  but  usually  not  until  after  the  tenth  year  do  we 
meet  the  tertiary  lesions  of  lungs,  kidneys,  pleura,  etc. 

Bomer  has  formulated  the  theory  that  phthisis  of  adults 
really  is  a  manifestation  of  immunity  against  the  tubercu- 
lous infection  which  was  acquired  during  childhood. 

It  would  be  impossible  to  present  within  reasonable 
limits  all  the  evidence  pro  and  con  this  modern  theory,  that 
adults  are  practically  immune  to  reinfection,  and  that  they 
contract  their  phthisis,  if  at  all,  from  a  preexisting  dor- 
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mant  lesion  in  their  own  bodies.  An  important  factor  would 
be  the  possibility  of  the  lesions  of  childhood  becoming  abso- 
lutely healed  and  quiescent — which  Hamburger  considers 
improbable,  in  a  strict  sense. 

On  the  other  hand,  Eastwood  and  F.  Griffith  studied  at 
autopsy  150  children's  bodies  which  presented  a  naked-eye 
proof  of  tuberculosis.  Emulsions  from  the  tuberculous  foci 
in  sixteen  of  the  cases  failed  to  produce  tuberculosis  when 
injected  into  guinea-pigs,  although  in  nine  of  the  sixteen 
cases  tubercle  bacilli,  of  typical  morphology,  were  seen  in 
the  sections.  It  is  difficult  to  believe  that  such  healed 
lesions  can  ever  be  reactivated  or  that  they  can  confer  a 
high  degree  of  immunity. 

Authentic  instances  of  marital  infection  also  are  too 
numerous  to  be  explained  merely  on  the  basis  that  they 
all  represent  recrudescences  in  those  already  infected.  In 
one  noteworthy  case,  cited  by  Weber,  a  tuberculous  husband 
lost  four  wives  in  rapid  succession  from  tuberculosis — 
although  all  of  the  wives  were  immune  from  suspicion  of 
prior  infection  or  the  opportunities  for  it.  It  is  much 
easier  to  believe  that  these  represent  instances  of  rein- 
fection or  new  infection  rather  than  that  they  were 
recrudescences  of  former  lesions.  Quite  recently  Minnig 
presents  much  evidence  pointing  to  the  frequency  of 
marital  infection. 

It  is  also  to  be  remembered  that  a  successful  reinfection 
of  tuberculous  animals  can  be  brought  about  by  massive 
doses.  Calmette's  experiments  with  immunization  by  in- 
gestion  are  of  interest  in  this  connection.  In  cattle,  by 
means  of  a  single  ingestion  of  virulent  bacilli,  he  was  usually 
able  to  produce  an  infection  so  slight  that  the  animals 
became  capable  of  resisting  for  more  than  a  year  repeated 
doses  of  bacilli,  which  certainly  infected  control  animals. 
The  animals  "vaccinated"  by  ingestion  continued  for  about 
three  months  to  harbor  living  virulent  bacilli  in  their  mesen- 
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teric  nodes,  although  they  were  no  longer  found  after  four 
to  six  months.  Intravenous  inoculation  of  large  doses  of 
virulent  bacilli  at  this  time  produced  no  symptoms  what- 
ever, although  control  unvaccinated  animals  developed  a 
rapidly  fatal  generalized  tuberculosis.  After  a  few  more 
months,  however,  some  of  the  vaccinated  animals  suddenly 
lost  their  immunity  and  developed  disseminated  lesions 
while  the  rest  were  found  to  harbor  virulent  bacilli  in  the 
internal  glands.  This  clearly  indicates  that  immunity  may 
follow  a  primary  infection,  but  also  that  this  immunity  can- 
not protect  against  reinfection  indefinitely. 

From  the  careful  study  at  autopsy  of  fifty  adults  and 
ninety-three  children,  Opie  found  evidence  of  tuberculous 
infection  in  the  lungs  of  all  of  the  adults  and  twenty-two 
of  the  children  (up  to  eighteen  years  of  age).  In  only  three 
of  the  adults  was  death  due  to  tuberculosis,  and  in  all  of  the 
twenty-two  children.  His  conclusions  are  as  follows : 

Tuberculous  pulmonary  lesions  of  adults  who  have  died 
of  diseases  other  than  tuberculosis  are  of  two  types:  (1) 
Apical  tuberculosis  similar  to  the  usual  type  of  fatal  phthisis 
and  unaccompanied  by  caseation  of  the  regional  lymph- 
nodes  and  (2)  focal  tuberculosis  which  may  be  found  in  any 
part  of  the  lung  and  which  is  accompanied  by  caseation  (or 
calcification)  of  the  adjacent  lymph-nodes.  Focal  pulmo- 
nary tuberculosis  of  adults  is  identical  with  the  tuberculosis 
of  childhood,  and  occurs  in  at  least  92  per  cent,  of  all  adults. 

Tuberculosis  of  children  does  not  select  the  apices,  is 
accompanied  by  massive  tuberculosis  of  regional  lymph- 
nodes  and  exhibits  the  characteristics  of  tuberculosis  in  a 
freshly-infected  animal,  whereas  the  apical  tuberculosis  of 
adults  has  the  characteristics  of  a  second  infection.  Al- 
most all  human  beings  are  spontaneously  " vaccinated" 
with  tuberculosis  before  they  reach  adult  life. 

In  a  further  study  of  the  same  material,  Opie  found  a 
marked  tendency  for  apical  lesions  in  the  lungs  of  individ- 
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uals  previously  infected,  to  pursue  a  chronic  course  and  to 
become  encapsulated,  whereas  the  evidence  showed  that  api- 
cal lesions  in  those  who  have  not  been  infected  previously 
tend  to  assume  an  unusually  severe  character.  This  corre- 
sponds to  the  results  which  follow  the  experimental  primary 
and  secondary  inoculation  of  animals. 

Opie  further  believes  that  the  indications  point  to  the 
conclusion  that  apical  tuberculosis  of  adults  is  not  the 
result  of  infantile  tuberculosis  but  is  caused  by  subse- 
quent infection. 

We  know,  of  course,  that  there  is  nothing  inherent  to  age 
itself  which  protects  the  adult — witness  the  terrific  ravages 
of  tuberculosis  among  adults  of  tribes  or  races  when  they 
are  first  exposed  to  infection.  While  we  may  accept  with- 
out question  the  dictum  that  childhood  infection  accounts 
for  a  large  percentage  of  tuberculosis  at  any  age,  it  would 
seem  that  the  teachings  of  the  childhood  theorists  are  apt 
to  lull  us  into  a  false  sense  of  security  with  regard  to  the 
possibility  of  adult  infection  or  reinfection. 

BOVINE  TYPES  OF  INFECTION 

The  fate  of  the  bovine  bacillus  in  the  child 's  body  offers 
interesting  grounds  for  conjecture.  We  have  seen  that  in- 
fection with  bovine  strains  is  not  rare  in  fatal  cases  of 
abdominal  tuberculosis;  that  it  has  been  found  in  6  per 
cent,  of  cases  of  pulmonary  tuberculosis,  while  it  is  quite 
common  in  the  least  fatal  form  of  tuberculosis — that  of  the 
cervical  nodes.  If  these  facts  be  true  for  fatal  tuberculosis, 
they  must  at  least  be  as  true  of  cases  which  do  not  die,  for 
there  is  every  reason  to  believe  that  the  human  body  is  more 
resistant  to  infection  from  the  bovine  than  from  the  human 
type  of  bacillus.  These  "bovine"  infected  children,  there- 
fore, must  furnish  a  considerable  proportion  of  the  positive 
tuberculin  reactions,  since  the  specificity  of  tuberculin  in  all 
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probability  embraces  both  types  of  infection.  What  be- 
comes of  this  non-fatal  positively  reacting  bovine  type  of 
infection  during  childhood? 

There  is  no  definite  evidence  that  the  bovine  bacillus  ever 
changes  its  essential  characteristics  by  sojourn  in  the  human 
body — at  least  during  an  ordinary  lifetime.  On  the  other 
hand,  we  have  seen  that  the  bovine  bacillus  is  rarely  found 
in  the  tuberculous  lesions  of  adults,  except  those  of  the  cer- 
vical nodes.  The  only  possible  explanation  would  be  that 
many  of  the  bovine  bacillus  infections  in  childhood  become 
completely  healed  and  that  the  bacilli  perish  so  that  they 
can  no  longer  be  recognized  as  such.  If  this  individual  in 
later  life  succumbs  to  a  tuberculous  infection  with  the  human 
type  of  bacillus,  such  infection  certainly  may  be  assumed 
to  have  occurred  subsequent  to  his  bovine  infection,  although 
the  latter  may  have  stamped  him  as  tuberculous  in  child- 
hood. Such  an  assumption  cannot  be  disproved  until 
evidence  is  afforded  that  the  preexisting  bovine  infection 
furnished  an  immunity  equal  to  that  from  the  human 
bacillus.  It  would  seem,  therefore,  that  a  childhood  infec- 
tion with  the  bovine  bacillus  accounts  for  a  considerable 
percentage  of  the  positive  tuberculin  reactions  in  late  child- 
hood; that  this  fact  would  explain  in  part  the  relatively 
small  percentage  of  fatal  tuberculosis  in  childhood  com- 
pared with  the  percentage  of  positive  reactions;  and  that 
it  further  increases  the  probability  that  infections  with  the 
human  bacillus  can  be  acquired  after  childhood. 

CONTAGIOUSNESS  OF  TUBERCULOSIS 

The  belief  in  the  contagiousness  of  tuberculosis  is  not  a 
creation  of  modern  science,  but  in  reality  should  be  con- 
sidered the  foster  parent  of  bacteriology,  since  to  it  the 
latter  really  owes  its  growth.  Even  in  the  beginning  of  the 
eighteenth  century  phthisis  was  made  a  notifiable  disease  in 
Spain  and  in  1765  the  custom  in  Italy  was  to  burn  the 
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bedding  of  a  consumptive.  In  the  nineteenth  century  a 
reaction  occurred  and  increasing  importance  was  attached 
to  diathesis. 

In  a  consideration  of  the  contagiousness  of  tuberculosis 
we  must  have  definite  facts  clearly  in  mind  lest  we  over- 
emphasize or  underestimate.  These  facts  may  be  reviewed 
briefly  with  regard  to:  (1)  The  existence  of  the  tubercle 
bacillus  outside  of  the  human  body;  (2)  methods  of  dis- 
semination; (3)  modes  of  infection. 

VIABILITY  OF  THE  TUBERCLE  BACILLUS  OUTSIDE  OF  THE 
HUMAN  BODY 

When  the  tubercle  bacilli  leave  the  original  host  their 
viability  depends  upon  definite  conditions.  Direct  sunlight 
may  kill  them  within  thirty  minutes  if  they  are  spread  in 
thin  layers  so  as  to  be  freely  exposed.  Even  diffuse  light 
will  kill  after  several  days.  Upon  these  two  basic  facts 
depends  possibly  the  existence  of  the  human  race.  Moist 
heat  at  90°  C.  for  two  minutes  usually  is  fatal.  In  sputum 
a  longer  exposure  to  heat  is  necessary,  owing  to  the  protec- 
tion afforded  by  the  mucus,  but  boiling  for  five  minutes  is 
absolutely  lethal.  Milk  also  seems  to  protect  the  bacilli, 
and  a  temperature  of  from  65°  to  70°  C.  for  thirty  or  forty 
minutes,  or  boiling  for  three  minutes  is  required  to  destroy 
them.  The  pasteurization  or  boiling  should  be  done  in 
closed  vessels  in  order  to  secure  an  equal  temperature  in 
both  the  upper  and  lower  layers. 

After  burial  in  the  ground  the  virulence  of  the  bacilli 
has  been  found  to  persist  for  from  twenty-three  to  one  hun- 
dred and  sixty-seven  days ;  and  dried  sputum,  not  exposed 
to  light,  does  not  lose  its  virulence  usually  for  three  months ; 
rarely  for  so  long  as  from  six  to  eight  months.  Narrow 
alleys  and  courts  and  dark  dwellings,  therefore,  undoubtedly 
favor  the  prolongation  of  the  life  of  tubercle  bacilli. 
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Putrefaction  from  the  activity  of  other  organisms  rap- 
idly diminishes  and  finally  destroys  the  virulence  of 
tubercle  bacilli. 

Chemical  germicides  are  relatively  less  reliable  than 
heat  or  sunlight,  since  even  a  5  per  cent,  carbolic  solution 
thoroughly  mixed  in  equal  parts  with  sputum  requires  from 
twenty  to  twenty-four  hours  to  be  effective.  Practically, 
therefore,  it  is  unsafe  to  rely  on  germicides  at  all.  Boiling 
or  burning  should  be  the  only  means  used  for  destroying  the 
organisms  on  utensils,  in  sputum,  etc. 

METHODS   OP    DISSEMINATION 

The  sputum  of  the  consumptive  is  by  far  the  most  im- 
portant means  for  the  dissemination  of  tubercle  bacilli.  By 
this  should  be  understood  not  only  the  material  coughed  di- 
rectly from  lungs  and  bronchi  but  also  the  mouth  secretions. 

Young  children  usually  swallow  the  products  of  their 
cough,  but  in  its  passage  from  the  trachea  to  oesophagus  the 
naso-pharynx  and  tonsils  and  subsequently  the  mouth  may 
become  infected. 

Secretions  from  tuberculous  lesions  in  the  upper  air  pas- 
sages or  ears  may  contain  bacilli,  as  does  the  pus  from  sup- 
purating nodes.  In  the  latter,  however,  the  bacilli  usually 
are  few  in  number — often  of  low  virulence — and  the  danger 
from  such  a  source  lies  more  in  the  possibility  that  the  ton- 
sils and  teeth,  the  original  avenues  of  infection,  may  still 
harbor  bacilli.  The  child  with  tuberculous  nodes,  whether 
open  or  closed,  thus  may  be  a  source  of  infection  to  others. 
Open  tuberculous  skin  lesions  and  discharging  bone  sinuses, 
while  not  devoid  of  danger,  are  much  less  apt  to  cause  infec- 
tion than  are  the  sputum  and  nose  and  mouth  secretions. 

The  faeces  and  urine  in  cases  of  genito-urinary  or  intes- 
tinal tuberculosis  contain  numerous  organisms,  but  the 
usual  methods  for  their  disposal  practically  obviate  the 
danger  of  infection  from  this  source. 
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Unless  the  mammary  gland  be  actually  diseased  there  is 
little  evidence  to  show  that  tubercle  bacilli  can  be  trans- 
mitted in  mother's  milk.  In  450  microscopic  specimens  of 
human  milk  from  twenty-eight  carefully  examined  cases — 
from  fifteen  of  which  the  milk  was  also  injected  into  guinea- 
pigs — Wang  and  Cooley  found  an  acid-fast  bacillus  only 
once,  while  none  of  the  pigs  showed  any  infection.  A  pos- 
sible exception  may  also  exist  in  the  case  of  a  generalized 
hsematogenous  infection  of  the  mother  before  the  bacilli  have 
been  able  to  produce  lesions. 

On  account  of  the  destructive  action  of  light  upon  the 
bacilli  while  the  drying  process  is  taking  place,  street  dust 
per  se  probably  is  not  highly  contaminated  with  virulent 
organisms.  Contamination  of  the  hands  of  children  with 
fresh  sputum  which  has  been  deposited  on  pavements  and 
streets,  Krauss  considers  to  be  one  of  the  most  important 
sources  of  infection. 

The  danger  of  the  floor  dust  in  a  house  where  careless 
consumptives  live  probably  cannot  be  overemphasized.  It 
affords  a  constant  menace  to  the  infant  or  child  who  is  con- 
tinually putting  its  fingers  or  various  objects  into  the  mouth. 
It  has  also  been  repeatedly  proven  that  the  germ  content 
of  the  air  of  a  room  is  greatly  increased  by  sweeping  and 
dusting.  Cornet  estimated  that  probably  more  bacteria  are 
inhaled  in  one  hour  in  a  room  which  is  undergoing  cleaning 
than  in  the  remaining  twenty-three  hours  after  the  cleaning 
is  completed.  He  has  also  proved  that  animals  may  be  in- 
fected experimentally  in  direct  proportion  to  the  distance 
they  are  suspended  from  an  infected  floor. 

Eating  Utensils. — In  a  recent  article  Colonel  Gumming 
attempts  to  inculpate  the  spoon  as  one  of  the  chief  factors 
in  the  transmission  of  tubercle  bacilli  from  sick  to  well.  In 
his  experiment,  using  guinea-pig  inoculations,  he  found  35 
per  cent,  of  successful  transmissions  from  the  water  in  which 
contaminated  spoons  were  washed  and  25  per  cent,  from 
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the  rinse  water  used  after  washing.  If  the  army  technic 
for  washing  were  used,  we  might  not  wonder  at  the  result. 
Since  the  washing  of  two  spoons  was  done  with  only  150  c.c. 
of  water  and  the  rinsing  in  only  50  c.c.  of  water,  it  is  ques- 
tionable whether  the  experiment  can  be  said  to  offer  a  fair 
comparison  with  the  dishwashing  conditions  that  obtain  with 
a  much  larger  quantity  of  water  in  any  average  family.  In 
1909  J.  W.  Price  clearly  proved  the  protection  which  is 
afforded,  even  in  a  sanatorium,  by  the  ordinary  washing 
and  rinsing  of  eating  utensils.  Certainly  there  will  be 
many  dangers  of  infection  besides  these,  in  any  untidy, 
dirty  household. 

Flies. — That  flies  can  become  contaminated  and  contain 
tubercle  bacilli  in  their  dejecta  has  been  demonstrated  by 
Andre,  but  in  view  of  the  small  amount  of  the  infected 
material  this  source  can  hardly  be  considered  of  great  im- 
portance. On  account  of  the  admixture  of  the  bacilli  in  the 
tenacious  mucus  of  sputum,  it  is  also  probable  that  the 
transference  of  the  bacilli  on  the  feet  of  flies  is  not  as  com- 
mon an  occurrence  as  may  have  been  feared. 

Domestic  Animals. — It  has  been  definitely  proved  that 
dogs  can  contract  both  human  and  bovine  types  of  tubercu- 
losis. The  disease  in  dogs  usually  is  of  the  ' '  open ' '  variety, 
often  being  pulmonary.  Cutaneous  ulcers  may  also  occur 
which  Petit  finds  are  "incredibly ' '  rich  in  bacilli.  Instances 
of  tuberculosis  in  the  house  dogs  of  consumptive  individuals 
are  by  no  means  uncommon.  The  cat,  on  the  other  hand, 
appears  to  be  susceptible  only  to  the  bovine  variety  of  the 
bacillus.  Parrots  suffer  from  human  tuberculosis,  but 
canaries  are  rarely  infected.  The  domestic  pet,  therefore, 
is  not  above  suspicion.  It  must  form  numerically  an  unim- 
portant source  of  infection  for  human  beings,  but  the  possi- 
bility may  be  considered  in  attempting  to  determine  the 
origin  of  a  case. 
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MODES  OF  INFECTION 

Congenital  Infection. — Baumgarten  was  the  first  seri- 
ously to  advocate  the  theory  that  many  cases  of  tuberculosis 
are  congenital  in  origin,  believing  in  the  possibility  that 
the  bacilli  can  be  transmitted  and  remain  inactive  and  undis- 
covered in  the  child's  body  for  long  periods  of  time.  It  is 
true  that  congenital  infection  can  occur,  generally  when 
the  placenta  itself  is  diseased.  The  infant  often  is  still-born 
or  dies  soon  after  birth.  Most  authorities  consider  it  of 
extremely  rare  occurrence  and  the  low  incidence  of  clinical 
and  fatal  cases  of  tuberculosis  and  the  rarity  of  pathologic 
changes,  in  the  first  six  months  of  life,  make  any  other  belief 
difficult.  Schlossman  states  that  he  has  never  seen  recovery 
from  active  tuberculosis  in  infancy — and  yet  he  is  of  the 
belief  that  hereditary  tuberculosis  probably  is  by  no  means 
rare.  Until  further  research  has  been  done  the  importance 
of  congenital  infection  cannot  be  definitely  settled,  but  the 
weight  of  present  evidence  is  decidedly  against  it. 

Inhalation. — Cornet  was  the  most  impressive  advocate 
of  the  inhalation  theory,  basing  his  belief  on  the  undoubted 
fact  that  pulmonary  lesions  outweigh  all  others  in  frequency 
and  importance.  He  taught  that,  for  inhalation  to  be  suc- 
cessful, so  that  the  organisms  could  be  drawn  deeply  into 
the  lungs,  the  sputum  or  other  infected  material  must  be- 
come completely  dried  and  pulverized.  Cornet  recognized 
that  during  the  drying  process  the  bacilli  would  probably 
be  rendered  inert  or  killed  by  light  or  sunlight  out  of  doors ; 
he  believed,  therefore,  that  house  infection  by  inhalation 
through  the  nose  or  mouth,  especially  the  latter,  in  close 
proximity  to  the  actively  consumptive  individual,  is  by  far 
the  most  important  factor  in  causing  infection. 

Fliigge  was  the  original  sponsor  for  the  theory  of  droplet 
infection  by  the  moist  particles  which  are  ejected  during 
coughing,  sneezing  or  talking. 
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Mouth  Infection. — Volland,  I  believe,  was  the  first  to 
insist  upon  the  importance  of  mouth  infection,  acquired 
from  various  articles  and  from  dirt  which  have  been  con- 
taminated by  sputum  and  which,  in  one  or  more  of  many 
ways,  are  introduced  into  the  mouth.  Krauss,  in  this  coun- 
try, draws  a  very  strong  and  convincing  picture  of  the  fre- 
quency of  this  mode  of  infection  during  childhood. 

Alimentary  Infection. — The  theory  that  infection  in 
tuberculosis  probably  always  occurs  through  the  alimentary 
tract  and  that  from  this  point  through  the  lymphatic  sys- 
tem is  distributed  to  various  parts  of  the  body,  was  one 
of  von  Behring's  most  noteworthy  contributions  to  medi- 
cal thought. 

Other  Avenues  of  Infection. — While  infection  with 
tubercle  bacilli  can  occur  through  wounds  or  abrasions  of 
the  skin — and  even  experimentally  through  the  intact  skin 
— for  all  practical  purposes  entrance  through  the  mouth  or 
nose  alone  need  be  considered. 

IMPORTANCE  OF   THE  DIFFERENT   AVENUES   OF   INFECTION 

Concerning  the  relative  importance  of  these  various  ave- 
nues of  infection,  the  discussion  has  been  endless,  nor  can 
it  be  said  that  any  definite  decision  has  been  reached. 

Until  recent  years  the  most  common  method  was  pre- 
sumed to  be  by  inhalation,  because  in  the  vast  majority  of 
cases  the  lungs  show  the  most  extensive  and  oldest  patho- 
logic lesions.  The  possibility  of  infection  by  inhalation  can 
be  proved  experimentally  by  causing  animals  to  inhale  soot- 
laden  air  and  experimental  evidence  also  shows  that  it  is 
much  easier  to  infect  animals  in  this  way  than  by  feeding. 
For  example,  Gebhard  found  that  800  bacilli  inhaled  sufficed 
to  infect  a  guinea-pig  while  ten  to  thirty  millions  sometimes 
failed  to  do  so  when  swallowed.  Weber  and  Titze  found 
that  at  least  10  milligrams  of  bacilli  were  required  to  infect 
a  calf  by  feeding  while  1/100  of  a  milligram  would  cause 
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infection  by  inhalation.  Practically  the  same  results  were 
obtained  with  dogs  and  goats.  The  evidence  thus  presented 
against  alimentary  infection  is  very  suggestive.  We  must 
not  accept  the  positive  evidence  of  infection  by  inhalation  so 
readily,  however,  merely  on  the  basis  of  experiments  in 
which  pure  cultures  of  bacilli  are  dek'berately  sprayed 
within  easy  access  of  the  inspiratory  air  current.  Such 
opportunities,  or  rather  dangers,  rarely  if  ever  obtain  under 
actual  living  conditions.  There  can  be  no  question,  how- 
ever, that  dust,  and  with  it  germs,  can  be  inhaled  into  the 
lungs  either  through  the  mouth  or  through  the  nose,  as  sug- 
gested by  the  experiments  of  Mullin  and  Ryder.  When  1 
gram  of  india  ink  was  instilled  into  the  anterior  nares  of 
a  rabbit  and  the  animal  killed  after  twenty-four  hours,  they 
found  traces  of  ink  along  the  respiratory  tract,  with  massive 
blackening  or  spotting  of  the  upper  lobe  on  the  left,  the 
middle  lobe,  and  the  bronchial  nodes.  When  an  emulsion 
of  tubercle  bacilli  was  instilled  in  the  same  manner  and  the 
animal  killed  seven  weeks  later,  they  found  moderately 
advanced  tuberculosis  in  the  right  upper  and  middle 
lobes  and  in  the  bronchial  nodes.  The  spleen,  and  the 
cervical  and  mesenteric  nodes  were  negative,  both  grossly 
and  microscopically. 

Recently  Corper  and  Enright  have  obtained  very  sug- 
gestive evidence  that  a  certain  small  percentage  of  organ- 
isms (B.  prodigiosus)  instilled  into  the  lachrymal  sac,  find 
their  way  into  the  naso-pharynx  and,  by  inhalation,  into 
the  trachea, 

The  predilection  of  a  majority  of  lesions  for  the  right 
lung  instead  of  the  left  has  been  proved  in  innumerable 
instances  and  the  anatomical  configuration  of  the  bronchi, 
with  the  shorter  and  more  direct  route,  after  bifurcation 
of  the  trachea,  leading  to  the  right  lung,  has  been  generally 
accepted  as  an  explanation.  In  addition,  the  dividing  spur 
formed  at  the  bifurcation,  lies  to  the  left  of  the  median  line 
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and  foreign  bodies  are  inhaled  more  frequently  into  the 
right  than  into  the  left  bronchus. 

Opponents  of  the  inhalation  theory  of  infection  point 
to  the  fact  that  the  ciliated  type  of  epithelium  is  found  as 
far  down  in  the  tree  as  the  smaller  bronchi  and  that  the 
general  current  of  secretions  in  the  larger  tubes  is  in  the 
direction  of  the  mouth.  Inhalation,  to  be  effective,  there- 
fore must  carry  the  organisms  deep,  almost  into  the  pul- 
monary alveoli.  While  the  protective  mechanism  for  rid- 
ding the  bronchial  tree  of  foreign  invasion  must  be  of  vital 
importance,  it  certainly  fails  to  prevent  the  numerous  in- 
stances of  bronchial  and  pulmonary  infection  of  non-tuber- 
culous origin,  and,  a  priori,  cannot  be  expected  to  do  better 
when  the  tubercle  bacillus  is  concerned.  Particularly  must 
this  be  true  when  the  individual  is  repeatedly  exposed  to 
large  amounts  of  tuberculous-infected  dust. 

Still  points  out  that  the  age  incidence  of  clinical  tubercu- 
losis of  the  lungs  in  early  life  shows  a  striking  analogy  to 
the  age  incidence  of  bronchitis  and  pneumonia;  65  per  cent, 
of  his  cases  of  acute  bronchitis  at  the  King's  College  Hos- 
pital occurred  during  the  first  three  years  of  life,  while 
Holt  states  that  80  per  cent,  of  cases  of  primary  broncho- 
pneumonia  occur  in  the  first  two  years.  After  five  years  of 
age  the  incidence  of  both  diseases  falls  off  markedly.  Still 
is  inclined  to  interpret  these  well-recognized  facts  as  indi- 
cating a  special  vulnerability  of  the  respiratory  tract  in 
young  children  which  would  apply  as  well  to  tuberculosis  as 
to  other  infections. 

INGESTIOIST 

Since  Klenke's  first  recorded  cases  of  infection  through 
the  digestive  tract,  conclusive  evidence  has  been  presented 
that  the  tubercle  bacillus  can  pass  through  the  healthy  in- 
testinal mucosa,  through  the  mesenteric  nodes  and  be  recov- 
ered from  the  chyle  in  the  thoracic  duct.  Access  to  the 
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lungs  through  the  right  heart  and  pulmonary  artery,  there- 
fore, would  be  so  direct  that  the  possibility  of  pulmonary 
lesions  arising  from  intestinal  infection  is  indubitable. 
The  frequency  of  such  infection,  however,  has  been  one 
of  the  most  vigorously  debated  problems  in  the  etiology 
of  tuberculosis. 

In  a  personal  communication  from  Doctor  Bavenel,  a 
strong  believer  in  the  theory  of  intestinal  infection,  he  em- 
phasizes the  directness  of  the  route  from  intestines  to  lungs, 
with  only  the  mesenteric  nodes  intervening.  He  also  cites 
the  frequency  with  which  the  mesenteric  nodes  are  found 
tuberculous  at  autopsy ;  or,  if  not  macroscopically  diseased, 
yet  large,  soggy  and  crowded  with  tubercle  bacilli.  (Bartel 
and  Spieler  have  also  described  a  lymphoid  stage  of  tuber- 
culous infection  of  nodes  which  can  only  be  demonstrated  by 
animal  inoculation.) 

Bavenel  also  quotes  the  classical  experiment  of  Nocard 
to  determine  why  blood  serum  spoiled  when  taken  from 
horses  during  digestion.  It  showed  that,  during  digestion 
of  fats,  many  bacteria  passed  into  the  thoracic  duct. 
Ravenel  repeated  the  experiment,  using  tubercle  bacilli  in 
the  emulsion,  and  had  only  two  negative  results,  in  both  of 
which  he  had  used  non-virulent  cultures. 

In  experimental  animals,  therefore,  there  can  be  no 
doubt  of  the  frequency  of  bacterial  invasion  through  the 
mesenteric  lymphatic  system.  If  this  be  true  of  human  be- 
ings to  the  same  degree,  the  defensive  mechanism  possessed 
by  the  blood  and  nodes  must  be  amazingly  potent,  otherwise 
the  lungs  and  their  regional  nodes  would  show  a  much 
greater  incidence  of  involvement  in  various  pathologi- 
cal processes. 

The  opponents  of  the  ingestion  theory  argue  chiefly  on 
the  basis  of  the  defensive  mechanism  of  the  nodes  them- 
selves and  on  the  known  clinical  facts  of  tuberculous  dis- 
ease. Cobbett  cites  Adami's  views.  Adami  regards  the 
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lymphoid  tissues  of  the  intestinal  mucosa  as  constituting  the 
body's  first  line  of  defence  against  invading  organisms  while 
the  nodes  draining  the  different  areas  are  the  second  line  of 
defence.  The  first  is  not  spread  in  a  continuous  layer  but 
is  scattered,  as  in  Peyer's  patches,  agminated  follicles  and 
the  like.  If  the  mucosa  be  intact,  the  individual  in  perfect 
health,  and  the  dose  small,  it  is  probable  that  few  tubercle 
bacilli  penetrate  the  first  line  of  defence.  If  the  dose  be 
enormous  or  if  the  mucosa  be  injured,  the  passage  to  the 
second  line  of  defence  is  facilitated.  That  this  passage  of 
tubercle  bacilli  through  the  first  line  of  defence  can  occur 
without  causing  any  tuberculous  lesions  is  generally  ad- 
mitted and  probably  occurs  not  infrequently  in  young  chil- 
dren. It  has  also  been  demonstrated  that  organisms  other 
than  tubercle  bacilli  constantly  penetrate  the  mucosa  in 
small  numbers  and  are  found  in  the  mesenteric  and  bronchial 
nodes.  Not  often  do  these  organisms  penetrate  the  second 
line  of  defence,  however,  and  appear  in  the  blood  and  inter- 
nal organs.  Cobbett,  after  a  very  thorough  consideration 
of  the  evidence  favoring  the  possibility  of  the  tubercle  bacilli 
thus  penetrating  the  second  line  without  leaving  pathologic 
evidence  is  forced  to  the  conclusion  that  only  when  large 
numbers  of  the  tubercle  bacilli  are  carried  to  the  nodes  do 
the  latter  become  permeable — and  that  when  this  occurs  suffi- 
cient bacilli  will  have  been  retained  in  the  nodes  themselves 
to  cause  disease  there  and  thus  to  indicate  the  portal  of 
infection.  This  has  sometimes  been  called  Cohnheim  's  law, 
and  it  seems  as  true  to-day  as  when  he  enunciated  it. 

The  evidence  of  infected  or  diseased  mesenteric  nodes 
at  autopsy  in  cases  of  pulmonary  disease  loses  some  of  its 
value  as  proof  of  primary  intestinal  infection  when  we  con- 
sider the  relative  proportion  between  diseased  bronchial 
nodes  and  diseased  mesenteric  nodes.  We  find  almost 
twice  as  many  definite  tuberculous  lesions  in  the  former  as 
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in  the  latter.  Although  it  may  be  admitted  that  the  lymph- 
oid  stage  of  tuberculous  mesenteric  adenitis  would  escape 
detection  at  an  ordinary  autopsy,  it  is  inconceivable  that 
infection  passing  through  the  mesenteric  nodes  to  lungs  and 
bronchial  nodes  would  usually  expend  its  final  efforts  in 
the  chest  and  leave  the  mesenteric  nodes,  histologically 
speaking,  uninvolved. 

Martha  Wolstein  has  suggested  that  the  lymphoid  stage 
of  tuberculosis  described  by  Bartel  and  Spieler,  may  affect 
the  mesenteric  nodes  as  a  process  secondary  to  infection 
from  swallowed  sputum  from  a  tuberculous  lung — and  not 
as  the  evidence  of  the  primary  channel  through  which  the 
infection  of  the  lung  took  place.  That  children  under  five 
swallow  all  their  sputum  must  be  a  practical  factor  of 
great  importance  if  this  secondary  infection  of  the  mesen- 
teric nodes  actually  occurs. 

Against  primary  infection  occurring  in  pulmonary 
tuberculosis  by  way  of  the  intestines  may  also  be  cited  the 
tendency  for  tubercle  bacilli  to  lose  their  virulence  or  to  be 
killed  by  the  growth  of  other  organisms.  The  diversified  and 
active  bacterial  flora  of  the  intestine  might  be  expected  to 
overgrow  and  destroy  any  but  the  more  virulent,  abundant 
or  repeated  tuberculous  implantations. 

The  literature  of  the  past  twenty  years  abounds  with  in- 
stances proving  the  extent  to  which  milk  is  infected  with 
tubercle  bacilli  and  yet  the  proportion  of  children  infected 
by  such  milk  must  be  but  a  fraction  of  those  who  consumed 
it.  Hess'  studies  for  a  period  of  three  years  of  seventeen 
children  who  were  known  to  have  consumed  infected  milk, 
show  that  only  one  contracted  tuberculosis  in  the  form  of 
cervical  adenitis.  This,  of  course,  should  not  be  construed 
as  minimizing  the  danger  from  drinking  tuberculous  milk, 
but  merely  as  emphasizing  the  comparative  difficulty  of 
infecting  a  human  being  in  this  way. 
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MOUTH   INFECTION 

The  other  avenue  of  infection,  the  mouth,  partakes  of 
factors  belonging  to  both  inhalation  and  ingestion.  Vol- 
land's  theory,  however,  is  predicated  both  upon  the  fre- 
quency with  which  bacteria  are  introduced  into  the  mouth 
and  upon  the  fact  that  the  oral  mucosa,  if  damaged,  and  the 
tonsils,  probably  at  all  times,  can  absorb  bacteria.  Such 
infection  would  then  proceed  from  the  mucosa  or  the  tonsils 
to  the  cervical  lymphatics.  It  is  undoubtedly  true  that 
tuberculous  cervical  adenitis  is  one  of  the  most  common 
forms  of  tuberculosis  in  childhood,  and  it  has  been  believed 
that  the  infection  passed  down  the  cervical  chain  to  the 
mediastinal  and  bronchial  nodes — subsequently  in  many 
cases  to  infect  the  lungs.  Opponents  of  the  theory,  chiefly 
on  pathologic  grounds,  argue  that  such  infection  logically 
should  show  a  gradation  from  above  downward  with  the 
more  recent  lesions  in  the  mediastinum.  As  a  matter  of 
fact,  however,  such  is  not  the  case,  for  in  the  numerous  in- 
stances where  tuberculosis  affects  both  the  cervical  and  the 
mediastinal  nodes  the  gradation  in  the  pathologic  processes 
is  from  above  downward  and  from  below  upward — the  inter- 
mediate nodes  showing  little  if  any  involvement. 

Krauss  combats  this  pathologic  evidence  on  the  ground 
of  his  experiments  with  guinea-pigs  over  long  periods  of 
time,  using  attenuated  cultures  of  bacilli  which  caused  local- 
ized non-fatal  lesions.  He  found  that  the  disease  often 
could  be  definitely  followed  from  one  set  of  nodes  to  another 
and  that  the  lesions  would  show  at  times  great  variations 
in  their  course,  lingering  and  progressing  at  one  point  and 
at  another  healing  and  leaving  no  trace.  If  such  results  can 
be  accepted  as  applicable  to  human  infection,  it  can  be  seen 
at  once  that  no  reliance  can  be  placed  on  the  relative  age  of 
the  pathologic  lesions.  It  is  also  obvious  that  there  may 
be  a  wide  variance  in  the  rapidity  with  which  lesions  develop 
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in  organs  of  dissimilar  structure  while  the  factor  of  mixed 
infection  must,  at  times,  play  an  important  role. 

A  more  important  objection  to  the  theory  of  infection 
direct  from  cervical  to  mediastinal  nodes  rests  on  anatomi- 
cal grounds.  The  very  thorough  investigations  of  Most  and 
Beitzke  prove  very  conclusively  that  occasionally  some  of 
the  median  group  of  deep  cervical  lymphatics  connect  with 
the  supraclavicular  nodes,  but  that  there  is  no  direct  path 
between  the  cervical  nodes  and  those  of  the  pleura  or 
tracheo-bronchial  system.  Very  exceptionally  Most  found 
an  anomalous  indirect  connection  between  the  left  apex  and 
two  or  three  deep  cervical  nodes. 

From  a  practical  consideration  of  the  probable  point  of 
entry  for  the  tubercle  bacillus,  however,  it  is  clear  that 
Volland  's  ' '  smutz-inf  ection ' '  of  the  mouth  must  occur  with 
great  frequency. 

The  common  practice  of  the  mother  or  caretaker  testing 
the  bottle  of  milk  by  tasting  it  immediately  before  giving 
it  to  the  baby  will  be  attested  by  any  pediatrician  of  ex- 
perience— nor  is  the  practice  confined  to  the  densely  igno- 
rant classes  by  any  means. 

Not  one  mother  in  a  thousand,  in  spite  of  vigorous  propa- 
ganda, can  resist  what  Krauss  calls  the  "kiss  of  instinct." 
Every  child,  both  high  and  low,  puts  any  convenient  article 
into  its  mouth — subject  only  to  the  limitation  of  size,  and 
not  always  strictly  subject  to  that.  It  would  require  a 
regiment  of  caretakers  to  prevent  it.  Practically  every 
child  crawls  on  the  floor,  which,  in  spite  of  all  the  labors 
of  the  most  orderly  of  housewives,  is  contaminated  at  times 
with  fresh  sputum  from  the  city  streets  and  pavements. 

If  we  are  to  reject  the  theory  of  ingestion,  therefore,  in 
explaining  in  large  part  the  frequency  of  pulmonary  dis- 
ease, we  must  find  other  paths  from  mouth  to  lung. 
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Krauss  insists  on  the  availability  of  the  lymphatic  route, 
through  the  cervical  chain  to  the  thoracic  duct  and  thence  to 
the  right  heart  and  pulmonary  artery,  without  necessarily 
setting  up  recognizable  disease  in  the  nodes. 

Several  factors  militate  against  the  acceptance  of  this 
theory.  Tuberculous  cervical  adenitis  is  one  of  the  most 
common  forms  of  the  clinical  disease  in  childhood,  but  pul- 
monary tuberculosis  comparatively  is  an  infrequent  accom- 
paniment. Again,  while  it  may  be  admitted  that  the 
organisms  may  pass  through  nodes  without  setting  up  dis- 
ease, it  certainly  controverts  one  of  the  fundamental  facts 
in  experimental  primary  tuberculosis;  namely,  that  a  pri- 
mary injection  of  tubercle  bacilli  is  followed  first  by  disease 
in  the  injected  area  and,  secondly,  in  the  regional  lymphatics 
which  drain  that  area.  In  childhood  the  liability  of  the 
lymphatic  tissue  to  inflammatory  reaction  to  any  infection 
is  too  well  marked  to  permit  of  readily  accepting  the  theory 
that  tubercle  bacilli  frequently  pass  the  nodes  without  leav- 
ing a  demonstrable  trace. 

Another  route  from  mouth  to  lungs  is  suggested  by  some 
experiments  of  Cobbett's  with  the  Bacillus  prodigiosus. 
This  organism  is  not  found  in  normal  lungs  or  in  air  under 
average  conditions.  In  ordinary  inhalation  experiments 
with  the  Bacillus  prodigiosus  he  found  that  all  parts  of  the 
lungs  could  be  easily  infected.  After  feeding  experiments 
he  also  found  that  some  of  the  bacteria  had  passed  down 
the  trachea  instead  of  the  oesophagus.  That  this  was  the 
mode  of  access  to  the  lungs  could  be  definitely  inferred  be- 
cause the  guinea-pigs  were  killed  soon  after  the  feeding 
and  sufficient  time,  therefore,  was  not  allowed  for  the  ab- 
sorption of  the  Bacillus  prodigiosus  by  the  mesenteric 
lymphatics  and  its  subsequent  transfer. to  the  mediastinal 
and  pulmonary  nodes. 

To  meet  the  criticism  that  the  bacilli  in  the  mouth  were 
drawn  into  the  lungs  in  consequence  of  the  convulsive  in- 
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spirations  during  the  death,  struggle,  Cobbett  constructed  a 
clamp  which  could  be  made  to  occlude  absolutely  the  trachea. 
After  placing  with  a  platinum  loop,  minute  quantities  of 
emulsified  Bacillus  prodigiosus  into  a  guinea-pig's  mouth, 
the  clamp  would  be  tightened  and  simultaneously  the  animal 
killed  by  a  blow  on  the  head.  Even  with  these  precautions 
it  was  possible  to  recover  the  bacillus  from  the  lungs.  The 
only  conclusion  possible  was  that  bacteria  in  the  mouth  were 
inhaled  even  during  the  few  inspirations  that  were  drawn 
before  the  clamp  was  tightened. 

At  first  glance  this  appears  to  be  almost  preposterous, 
and  yet  certain  factors  which  obtain  chiefly  in  childhood  may 
make  it  worthy  of  consideration.  When  we  think  of  the 
forcible  and  sudden  inspiration  which  succeeds  the  violent 
expiration  of  a  cough  or  cry,  or  the  conditions  which  obtain 
when  running  with  the  mouth  open,  constant  occurrences 
in  the  life  of  a  child,  the  possibility  of  "aspiration"  of 
mouth  bacteria  is  not  so  remote.  The  chief  objection  to  the 
theory  rests  in  the  infrequency  of  infection  with  other 
pathogenic  bacteria  of  the  mouth,  compared  with  the  oppor- 
tunities for  it.  This,  however,  can  be  explained  on  the 
grounds  of  the  "resistance"  which  normally  exists  toward 
such  infections.  Resistance  to  a  primary  infection  with  the 
tubercle  bacillus  is  much  less  to  be  relied  upon. 

In  this  connection  Cobbett 's  investigations  in  the  bac- 
terial content  of  normal  organs  are  pertinent.  Even  in 
nose  breathers,  such  as  guinea-pigs  and  rabbits,  he  has  found 
that  the  lungs  even  in  the  marginal  portions  invariably 
yield  copious  cultures  of  bacteria,  including  moulds,  strepto- 
thices,  spore-bearing  bacilli,  sarcinae  and  cocci.  On  the 
other  hand,  the  other  great  organs,  including  the  lungs  of 
foetal  guinea-pigs,  are  either  sterile  or  yield,  at  most,  an 
occasional  and  possibly  accidental  colony. 

To  sum  up,  we  find  that  most  authorities  concede  to  in- 
halation the  first  place  in  introducing  infection,  while  the 
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relative  importance  of  ingestion,  or  lymphogenous  trans- 
mission from  the  mouth,  remains  to  be  denned. 

INFLUENCE  OF  THE  DOSE 

Infection  should  also  be  viewed  from  another  side — that 
of  the  amount — or,  as  Cobbett  expresses  it,  "the  influence 
of  the  dose. ' '  Experiments  conducted  in  the  laboratory  of 
the  Royal  Commission  in  England  show  conclusively  that 
small  doses  of  virulent  bovine  bacilli  produce,  when  injected 
into  calves,  only  localized  or  limited  lesions  which  soon  be- 
come fibrous  and  calcareous  and  thus  assume  a  retrogres- 
sive type;  while  the  calves  themselves,  after  a  transient 
disturbance  of  health,  remain  in  excellent  condition  until 
slaughtered.  Medium  doses  produce  irregular  results,  but 
large  doses  invariably  cause  generalized  tuberculosis.  A 
priori,  we  would  not  expect  such  a  marked  difference  when 
we  consider  that  the  small  dose,  by  multiplication  in  the 
body,  can  soon  become  large.  The  most  probable  explana- 
tion is  tjiat  the  time  required  for  the  small  numbers  of  bacilli 
to  proliferate  allows  opportunity  for  the  mobilization  and 
development  of  the  protective  forces  of  the  body.  The  mul- 
tiplying bacteria  thus  find  themselves  surrounded,  not  by 
normal  vulnerable  tissue,  but  by  a  special  zone  of  a  highly 
resistant  character.  In  very  susceptible  animals,  such  as 
the  guinea-pig,  even  the  smallest  dose  is  fatal,  presumably 
because  they  are  incapable  of  developing  the  apparatus  of 
immunity  fast  enough  to  cope  with  the  multiplication  of  the 
tubercle  bacilli.  Arguing  from  experimental  to  natural 
phenomena,  there  seems  to  be  no  reason  why  the  dose  of 
infection  may  not  play  a  comparable  role;  and  the  differ- 
ences seen  in  resistance  in  certain  species  of  animals  prob- 
ably also  obtains  in  different  human  individuals  and  at 
different  times  in  the  life  of  the  same  individual. 

When  we  analyze  the  facts  with  regard  to  the  risks  of 
infection,  we  find  that  during  the  first  year  the  contacts 
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developed  by  the  baby  are  limited  largely  to  the  immediate 
family  and  its  circle  of  friends  and  relatives.  During  this 
time  the  infant  certainly  has  every  opportunity  to  become 
infected  if  active  viable  tubercle  bacilli  are  in  the  air  or 
dust  of  the  home,  and  it  is  difficult  to  see  how  infection  can 
be  avoided  under  conditions  that  obtain  in  the  homes  of  the 
lower  classes.  As  a  matter  of  fact,  it  is  possible  to  deter- 
mine the  source  of  infection  in  the  home  in  a  very  large 
percentage  of  cases  of  tuberculosis  in  childhood.  If  the 
infant  is  not  exposed  to  tuberculosis  in  its  home,  however, 
it  is  equally  difficult  to  see  how  it  can  be  infected  by  other 
than  the  bovine  bacillus  in  its  food. 

Later,  as  the  child  begins  his  adventures  out-of-doors, 
the  opportunities  for  diverse  and  untraceable  infections 
multiply  enormously,  so  that  the  majority  of  city  children 
acquire  it  by  the  time  puberty  is  reached.  All  evidence  goes 
to  prove  that  most  infections  are  due  to  intimate  contact, 
chiefly  indoors,  direct  or  nearly  direct,  with  another  individ- 
ual suffering  with  a  like  disease. 

It  would  seem  that  this  is  the  most  feasible  explanation 
for  the  remarkable  phenomenon  presented  by  the  mortality 
statistics  and  the  increasing  percentage  of  infection  in  child- 
hood. Opportunities  for  massive  infection  in  the  homes 
undoubtedly  must  be  more  frequent  during  the  first  years 
of  life,  when  the  immature  child  is  so  dependent  for  help 
upon  the  adults  or  older  children  of  the  household  and  upon 
milk  as  a  food. 

As  soon  as  he  becomes  independent  and  spends  so  much 
of  his  life  out  of  the  home,  he  avoids,  perhaps,  repeated 
massive  infections  but  acquires  opportunities  for  minute, 
more  or  less  casual,  infections,  which  produce  minor,  often 
unrecognizable,  forms  of  disease.  From  these  he  recovers 
with  immunity  to  reinfection — at  least  for  considerable 
periods  of  time. 
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DIAGNOSIS— GENERAL  PRINCIPLES 

IN  making  a  diagnosis  of  tuberculosis  certain  general 
factors  must  be  considered  which  may  profitably  be  grouped 
under  one  heading,  to  avoid  the  necessity  for  frequent  repe- 
tition under  the  various  subdivisions  of  the  subject. 

A  safe  general  rule  is  to  consider  tuberculosis  as  a  pos- 
sible explanation  in  every  ill-defined  condition  which  eludes 
analysis ;  in  every  state  of  malnutrition  and  in  every  case  of 
protracted  fever.  Note  carefully  that  "the  possibility  must 
be  suspected" — not  that  the  diagnosis  should  be  made  on 
insufficient  data.  As  a  corollary,  may  be  added:  "Do  not 
voice  your  suspicions  until  definite  grounds  for  them  have 
been  reached."  Nothing  could  be  more  unfortunate  than 
the  habit  of  thinking  aloud  to  the  mother  the  various  terri- 
fying possibilities  which  the  physician  must  consider  in 
reaching  a  conclusion.  As  Hawes  points  out,  a  diagnosis  of 
tuberculosis  carries  with  it  a  heavy  responsibility  and 
should  never  be  made  except  on  good  evidence  and  for  ex- 
cellent reasons. 

In  the  study  of  any  case  suspected  of  being  tuberculous, 
the  general  factors  to  be  considered  may  be  grouped  under 
the  following  headings : 

1.  History  of  exposure,  including  family  history. 

2.  Environment. 

3.  Previous  history  with  especial  regard  to  any  diseases 

which  may  have  been  tuberculous  in  origin;  and 
careful  physical  examination  for  the  presence  of 
any  demonstrable  lesions  of  tuberculosis,  whether 
healed  or  active. 

4.  Constitutional  symptoms  of  tuberculous  disease. 

39 
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FAMILY  HISTOBY 

The  family  history  rarely  can  be  elicited  beyond  the 
grandparents,  and  even  for  these,  often  is  unreliable.  Diag- 
nosis in  the  past  was  quite  frequently  inaccurate  and  not 
rarely  there  exists  an  indisposition  to  admit  the  presence  of 
a  "tuberculous  taint"  in  the  family.  Careful  questioning 
often  will  supply  useful  data.  For  example,  the  history  of 
the  death  of  a  grandparent  from  chronic  bronchitis,  espe- 
cially if  associated  with  hemorrhage ;  or  the  existence  of  a 
chronic  "winter  cough,"  particularly  in  individuals  of  the 
"lean  type,"  are  suggestive,  although  of  course  not  con- 
clusive evidence  of  tuberculosis.  The  significance  of  this 
may  mean  only  that  the  parents  themselves  were  exposed 
and  presumably  infected. 

Heredity,  once  universally  blamed  for  the  devasting 
effect  of  familial  tuberculosis,  probably  plays  only  an  indi- 
rect role.  Cornet  was  one  of  the  first  to  point  out  that 
"heredity"  actually  means  "infection,"  and  that  unless  in- 
fection occurs,  the  children  of  tuberculous  stock  are  as  free 
from  tuberculosis  as  any. 

Von  Unterberger  believes  that  all  tendency  to  disease 
that  appears  in  any  individual  is  to  be  regarded  as  heredi- 
tary— based  presumably  upon  varying  qualities  of  the 
chromosomes  of  the  male  and  female  ovum  cells.  In  this 
sense  the  favorable  soil  can  be  transmitted.  On  the  other 
hand,  Bang  in  Denmark  has  proved  conclusively  that  a 
healthy  herd  can  easily  be  developed  out  of  calves  raised 
from  reacting  (infected)  cows  provided  the  calves  are  re- 
moved from  the  infected  farms  immediately  after  birth  and 
protected  against  infection  through  milk.  The  ultimate 
susceptibility  of  such  calves,  when  grown  to  maturity,  was 
not  stated.  A  number  of  instances  are  on  record  where 
children  removed  from  their  tuberculous  mothers,  imme- 
diately after  birth,  have  remained  healthy  while  others,  left 
in  the  tuberculous  milieu,  have  succumbed. 


DIAGNOSIS— GENERAL  PRINCIPLES  41 

The  separation  of  the  influence  of  heredity  from  that 
of  infection  is  impossible,  as  Fishberg  points  out,  until  we 
have  more  of  these  carefully  kept  records  of  children  of 
tuberculous  parents  who  have  been  removed  from  their 
families  immediately  after  birth.  The  ultimate  history  of 
such  children — if  in  sufficient  numbers — should  definitely 
settle  the  question  of  hereditary  influence. 

Of  late  there  has  been  a  tendency  to  consider  that  famil- 
ial tuberculosis  actually  renders  the  stock  more  resistant, 
possibly  by  weeding  out  the  unfit — the  most  notable  instance 
being  the  tendency  of  the  Jewish  race,  through  generations 
of  "tuberculinization,"  to  exhibit  a  definite  proneness  to 
the  curable  or  chronic  forms  of  tuberculosis  as  contrasted 
with  acute  phthisis  or  miliary  tuberculosis. 

Much  more  important  than  the  history  of  tuberculosis  in 
dead  ancestors,  however,  is  the  presence  of  the  disease  in 
living  members  of  the  family  or  household.  In  a  majority 
of  cases  of  tuberculosis  in  childhood,  a  history  of  exposure 
to  an  "open"  case  can  be  developed  upon  careful  inquiry 
and  examination. 

In  a  study  of  1000  children  from  the  poorest  families  in 
Boston,  Floyd  and  Bowditch  found  that  679  had  been  ex- 
posed to  tuberculosis  in  their  homes.  Of  these,  36  per  cent, 
showed  definite  pulmonary  lesions,  while  more  than  66  per 
cent,  showed  symptoms  of  tuberculous  disease.  Of  the  321 
not  known  to  have  been  exposed  in  their  homes,  approxi- 
mately 30  per  cent,  were  considered  to  be  tuberculous. 

Of  101  children  who  reacted  positively  to  the  von  Pirquet 
test,  Cattermole  found  that  92  had  been  exposed  to  tubercu- 
lous parents.  Exposure  in  any  given  case  does  not  mean 
that  the  disease  under  investigation  necessarily  is  tubercu- 
losis, but  it  forms  a  very  suggestive  possibility  which  may 
be  of  great  importance  in  reaching  a  decision. 

The  individual  who  comes  into  closest  and  most  frequent 
contact  with  the  child  is  the  first  to  be  suspected,  but  the 
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inquiry  must  be  extended  not  only  to  members  of  the  house- 
hold but  to  frequent  visitors — or  those  whom  the  child  visits. 

Many  victims  of  mild  but  open  tuberculosis  have  no 
knowledge  of  the  nature  of  their  disease — or  even  that  they 
are  "sick"  at  all,  so  that  the  existence  of  tuberculosis  natur- 
ally often  will  be  denied. 

Suspicious,  of  course,  is  the  history  of  chronic  malnu- 
trition, cough,  or  hemoptysis,  frequent  colds  and  attacks  of 
pleurisy.  Particularly  common,  as  stated,  is  the  chronic 
"winter  cough"  of  older  people — grandparents  or  aunts 
and  uncles — frequent  members  of  the  household  and  usually 
especially  interested  companions  and  caretakers  of  the  child. 

In  any  case  where  doubt  exists  as  to  the  child's  illness, 
it  may  well  repay  the  effort  to  examine  a  suspected  rela- 
tive. Opposition  to  this  often  will  develop,  but  can  usually 
be  overcome  by  explaining  the  importance  of  accurate  diag- 
nosis upon  the  course  of  treatment  to  be  followed. 

The  search  for  the  infecting  focus  at  times  must  be  ex- 
tended. Recently  a  well-nourished  baby  was  brought  to 
the  Children's  Hospital  with  what  proved  to  be  tuberculous 
meningitis.  Both  father  and  mother  gave  a  clean  bill-of- 
health — and  looked  it.  Neither  admitted  any  knowledge  of 
the  baby  having  been  in  contact  with  a  case  of  "consump- 
tion. ' '  Finally,  after  prolonged  questioning,  they  admitted 
having  taken  her  several  times  to  see  an  aunt  who  had  a 
chronic  cough  and  "weak  lungs"  who,  naturally,  had  kissed 
the  baby.  Such  evidence  would  not  convince  our  legal 
brethren,  perhaps,  but  furnished  an  etiologic  basis  which 
could  be  accepted  with  reasonable  assurance. 

Although  we  know  that  tuberculous  infection  is  the  rule 
and  not  the  exception  in  city-bred  children,  it  must  be  ad- 
mitted that  the  opportunities  for  massive  and  repeated 
infection  usually  are  greater  in  the  home  than  at  any  other 
place,  so  that  the  search  for  the  "domestic"  focus  of  infec- 
tion is  of  real  value  in  the  clinical  diagnosis  of  tuberculosis. 
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The  tendency  of  the  times  seems  to  lead  to  such  pessimism 
with  regard  to  the  possibility  of  escaping  infection  that 
there  is  some  danger  of  overlooking  the  suggestive  value  of 
this  domestic  focus. 

As  stated  in  Chapter  I,  it  is  fair  to  estimate  that  at  least 
6  per  cent,  of  cases  of  tuberculosis  in  childhood  are  due  to  the 
bovine  bacillus;  and  most  of  these  will  be  instances  of  in- 
volvement of  the  abdominal  or  cervical  nodes.  Practically 
all  of  the  infections  by  the  bovine  bacillus  occur  through  the 
medium  of  milk — or  its  products.  In  cases  of  tuberculosis 
of  cervical  and  abdominal  nodes  therefore,  the  agency  of  the 
tuberculous  cow  always  is  to  be  considered  but,  unfortu- 
nately, is  not  easy  of  proof,  owing  to  the  difficulty  in  estab- 
lishing all  the  links  in  the  chain  of  evidence. 

It  has  been  suggested  by  Clive  Kiviere  that  infection 
with  the  bovine  bacillus  in  reality  is  of  conservative  benefit 
in  that  it  often  results  in  a  curable  form  of  the  disease  and 
protects  against  subsequent  infection  with  the  human  type 
of  bacillus.  He  advises  the  sterilization  of  milk  for  infants 
at  first  and  then  the  gradual  addition  of  raw,  mixed  milk 
from  a  large  herd,  thereby  avoiding  massive  doses  of 
tubercle  bacilli  from  any  single  cow.  In  the  country  dis- 
tricts where  the  danger  is  less  of  infection  with  the  human 
type  of  bacillus,  Biviere  thinks  that  this  deliberate  immu- 
nization with  the  bovine  bacillus  may  be  postponed.  There 
may  be  truth  in  the  theory  but  few  will  be  willing  to  subject 
children  to  such  a  test,  in  view  of  the  undoubted  dangers  of 
contracting  a  serious  and  often  fatal  disease. 

As  a  general  immutable  rule,  therefore,  it  is  safer  to 
sterilize  all  milk  which  is  to  be  used  by  infants  and  children 
unless  it  is  produced  under  skilful  veterinary  inspection 
from  tuberculin-tested  cows.  Simple  boiling  is  adequate; 
pasteurization  at  150°  F.,  held  for  twenty  to  thirty  minutes, 
also  is  reliable,  but  the  ''flash"  method  of  rapid  pasteuriza- 
tion gives  untrustworthy  results. 
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Although  tubercle  bacilli  in  butter  and  cheese  tend  to  lose 
their  virulence  after  several  months,  the  fresh  products 
undoubtedly  may  be  harmful.  Ice  cream  made  from  raw 
infected  milk  practically  is  as  dangerous  as  the  milk  itself. 
There  is  need  in  many  communities  for  adequate  compul- 
sory supervision  over  the  production,  or  the  proper  pas- 
teurization, of  all  milk  destined  for  human  consumption, 
unless  we  are  prepared  to  accept  the  bovine  bacillus  as  a 
blessing  in  the  disguise  of  a  dangerous  germ. 

From  the  secretary  of  the  New  York  Milk  Committee  I 
learn  that  nearly  all  large  cities  of  the  United  States  re- 
quires the  pasteurization  of  the  general  milk  supply ;  while 
several  of  the  States  have  adopted  such  regulations  as  did 
Great  Britain  in  1918. 

The  factor  of  the  domestic  pet  in  causing  tuberculous 
infection,  naturally,  must  be  of  comparatively  trifling  im- 
portance. If  an  animal  be  diseased,  however,  no  one  is 
more  likely  to  contract  infection  from  it  than  the  child  of 
the  household. 

ENVIRONMENT 

Since  the  extent  to  which  tuberculous  infection  occurs 
has  been  better  appreciated,  we  are  forced  to  find  additional 
causes  than  infection  itself  to  account  for  the  incidence  of 
clinical  disease. 

Whatever  weight  one  may  choose  to  attach  to  this  or 
that  theory  with  regard  to  the  factors  which  facilitate  the 
progress  of  infection  to  actual  disease  in  some  individuals, 
while  the  majority  escape  with  only  a  trifling  healed  focus, 
all  authorities  admit  that  the  most  importance  must  attach 
to  the  social  conditions  of  the  individual  case.  These  may 
be  summed  up  under  two  headings — food  and  hygiene. 

Amid  poverty,  filth,  overcrowding  and  lack  of  fresh  air 
tuberculosis  will  always  find  its  largest  proportion  of  vie- 
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tims.  Due  importance  therefore  must  be  given  to  the 
suggestive  indications  furnished  by  a  survey  of  the 
child's  environment. 

It  is  impossible  to  determine  the  value  of  a  diet  without 
a  fairly  thorough  estimate  of  the  actual  amount  of  food 
consumed.  Karely  do  we  find  that  a  child  with  a  consist- 
ently large  appetite  is  under  suspicion  of  being  tuberculous. 
On  analysis,  however,  we  find  that  a  diet  which  the  parents 
believe  to  be  ample,  actually  may  be  inadequate.  The  child 
who  refuses  fat  in  any  form,  and  milk,  but  who  is  allowed 
to  choose  its  food  largely  from  sweets  and  starches,  a  priori, 
is  apt  to  be  a  good  subject  for  tuberculous  disease. 

The  dirty  home,  in  the  matter  of  tuberculosis,  means 
first;  the  opportunity  for  repeated  and  massive  infection, 
if  only  the  dirt  contains  tubercle  bacilli,  and  second,  the  fre- 
quent occurrence  of  various  forms  of  non-tuberculous  infec- 
tions of  the  respiratory  and  gastro-intestinal  tracts,  which 
predispose  to  the  active  development  of  a  tubercu- 
lous implantation. 

The  effect  of  overcrowding  was  shown  strikingly  by 
Williamson,  in  a  survey  of  cities  in  Scotland.  He  found 
that  from  70  to  80  per  cent,  of  cases  of  tuberculosis  occurred 
in  houses  of  three  rooms  or  less,  with  the  greatest  incidence 
in  families  living  in  only  one  room.  In  part,  this  may  have 
been  due  to  the  debilitating  effects  of  a  lack  of  fresh  air, 
but  chiefly  to  the  greater  opportunity  afforded  for  infection. 

PBEVIOUS   HISTORY  AND  GENERAL   EXAMINATION 

A  history  of  certain  diseases  in  the  past  life  of  the  child 
may  prove  to  be  veritable  sign-posts  on  the  road  to  diag- 
nosis. With  the  history-taking  should  be  combined  a  care- 
ful and  thorough  physical  examination,  with  the  child's 
clothing  removed.  Only  in  this  way  can  we  avoid  overlook- 
ing some  important  indication  of  a  past — or  present — tuber- 
culous disease ;  and  form  a  true  estimate  of  all  the  factors 
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which  relate  to  nutrition  and  development.  A  safe  rule  is 
that  of  Hawes;  never  to  make  up  one's  mind  before  the 
examination ;  never  to  hurry ;  to  repeat  the  examination  be- 
fore accepting  its  results  and  to  correlate  carefully  all  the 
factors.  A  diagnosis  based  upon  physical  signs  without 
confirmatory  symptoms  is  unsafe. 

As  Lawrason  Brown  says  in  his  " Diagnostic  Theses," 
we  must  never  forget  that  ' '  an  appearance  of  ruddy  health 
does  not  exclude  tuberculosis."  Appearance  depends 
largely  upon  the  type  of  skin ;  frequency  of  exposure  to  the 
elements,  especially  wind  and  sunshine ;  and  to  the  state  of 
the  digestion  and  blood.  The  delicate  skin  seen  in  many 
blonds  ofttimes  gives  rise  to  an  entirely  erroneous  opinion 
as  to  the  condition  of  the  blood  and  circulation.  On  the 
other  hand,  sunburn  and  "wind  burn"  will  mask  a  high 
degree  of  secondary  anemia ;  while  ample  nourishment,  well 
digested,  will  ward  off  emaciation  for  weeks  and  months  in 
spite  of  the  presence  of  tuberculous  disease.  A  decision 
never  should  be  reached  without  inspecting  the  child's  body 
— as  the  facial  contours  alone  may  be  most  deceptive.  It 
is  important  to  remember,  however,  that  the  period  of 
growth  also  is  the  period  of  greatest  activity  and  that  nutri- 
tion often  lags  behind  growth  without  definite  pathologic 
significance.  From  three  to  ten  years  especially  we  are  apt 
to  find  the  nervous,  active  type  of  child  presenting  a  fairly 
well-developed  musculature,  but  a  gross  deficiency  in  "pan- 
niculus  adiposis."  The  tonus  of  the  muscles  and  connec- 
tive tissue  and  not  the  weight  alone  must  be  considered  in 
estimating  the  state  of  health. 

While  a  healthy  child  may  be  under  the  average  weight 
for  his  age  and  height,  however,  he  should  not  fail  to  show 
a  definite,  although  perhaps,  a  slow  gain.  A  weight  station- 
ary for  several  months  may  have  the  same  significance  in  a 
child  as  has  a  steady  slight  loss  of  weight  in  an  adult. 
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In  a  survey  of  322  children  of  146  families  in  which  one 
or  both  parents  were  known  to  be  tuberculous,  Theodore  B. 
Sachs  gathered  interesting  statistics  with  regard  to  physi- 
cal development.  One  hundred  and  seventy-one  of  these 
children  showed  positive  signs  of  tuberculosis.  The  so- 
called  habitus  phthisicus — narrow  chest,  long  neck  and 
extremities  and  winged  scapula — was  found  in  the  follow- 
ing proportions :  Under  one  year,  none ;  one  to  five  years,  6 
per  cent. ;  five  to  ten  years,  7  per  cent. ;  ten  to  fifteen  years, 
16  per  cent. ;  above  twenty  years,  21  per  cent. 

The  state  of  nutrition,  as  shown  by  weight  in  proportion 
to  height  (based  on  Quetelet's  figures)  was  normal  or  above 
normal  in  64  per  cent.  The  majority  of  the  children  under 
fifteen  years  of  age,  who  were  pronounced  tuberculous,  did 
not  manifest  any  impairment  of  general  physical  condition 
sufficient  to  interfere  with  their  school  attendance. 

These  results  suggest  very  strongly  that  the  disease,  in 
its  incipiency,  fails  to  imprint  any  recognizable  mark  upon 
the  child's  physical  appearance;  only  with  prolongation  of 
the  course  or  in  the  severe  types  of  infection,  do  we  see  any 
approach  to  the  familiar  physical  characteristics  of  phthisis 
in  adults. 

In  tuberculous  infants  we  see  occasionally  an  apparent 
state  of  normal  nutrition,  due  solely  to  fat,  while  the  muscu- 
lature is  ill-developed  and  flaccid. 

Chronic  disabling  febrile  disease  of  any  type  in  childhood 
usually  causes  a  dry  inelastic  epidermis,  but  tuberculosis 
being  the  most  common  cause  of  a  chronic  fever,  the  pres- 
ence of  this  type  of  skin  always  is  suggestive.  In  the  older 
writings  under  the  head  of  " scrofula"  we  find  mention  of 
many  other  conditions  of  the  skin — particularly  eczema, 
impetigo  and  lichen  scrofulosis.  These  will  be  considered 
in  the  lecture  by  Doctor  Knowles,  but  the  healed  lesions  of 
undoubted  skin  tuberculosis  are  also  to  be  sought  for  and 
properly  evaluated.  The  older  writers  were  also  prone  to 
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lay  great  stress  upon  an  exuberant  growth  of  hair  especially 
upon  the  back,  or  in  the  eyelashes  as  an  indication  of 
* '  scrofula. ' '  Clubbing  of  the  fingers  occurs  but  rarely  in  the 
tuberculosis  of  childhood  and  then  only  in  chronic  pul- 
monary types. 

As  we  have  seen,  both  diseased  tonsils  and  adenoids  may 
be  a  point  of  entry  for  tuberculous  infection,  but  their  mere 
presence,  of  course,  has  no  specific  significance.  Fishberg 
believes  that  they  are  often  responsible  for  the  erroneous 
diagnosis  of  tuberculosis  in  children,  on  account  of  their 
effect  upon  nutrition,  with  the  production  of  slight  fever, 
tendency  to  sweating,  etc. 

A  history  of  a  chronic  cervical  adenitis,  lasting  several 
months,  and  occurring  after  two  years  of  age,  usually  means 
a  tuberculous  infection.  The  presence  of  the  characteristic 
scars  of  old  fistulas — or  the  persistence  of  the  latter — make 
the  probability  a  practical  certainty.  Although  a  tubercu- 
lous adenitis  is  credited  with  furnishing  a  certain  degree  of 
protection  against  the  active  development  of  subsequent 
tuberculosis  during  childhood,  it  actually  suggests  the  possi- 
bility of  the  existence  of  other  foci  of  disease  particularly 
in  the  bronchial  lymph-nodes  or  abdomen. 

A  painless  otitis  media,  not  consequent  upon  a  frank 
acute  infection  such  as  measles,  scarlet  fever,  etc.,  and 
which  first  manifests  itself  by  a  discharge  which  persists, 
uninfluenced  by  treatment,  is  strongly  suggestive  of  a  tuber- 
culous origin.  Even  more  suggestive  is  the  history  of  an 
"idiopathic"  or  "primary"  pleurisy,  dry  or  with  effusion. 
As  will  be  shown  later,  tuberculous  disease  of  the  pleura 
rarely  exists  without  coincident  involvement  of  bronchial 
nodes  or  lungs,  even  though  the  lesions  in  the  latter  be  of. 
limited  extent. 

A  history  of  repeated  "colds"  often  is  cited  as  suspicious 
of  tuberculosis,  but  unless  the  "cold"  results  in  a  protracted 
cough,  the  recurrences  would  point  rather  to  adenoids,  sinus 
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infection  or  to  a  vasomotor  disturbance  dependent  upon 
metabolic  or  nutritional  disorders.  When  coryza  is  per- 
sistent, however,  and  produces  a  chronic  dermatitis  of  the 
alae  nasi  and  upper  lip,  it  becomes  suggestive  of  tubercu- 
losis— if  diphtheria  is  excluded. 

Particularly  significant  is  the  relation  between  a  sus- 
pected tuberculosis  and  certain  of  the  infectious  diseases  of 
childhood — especially  measles  and  whooping  cough.  When 
the  convalescence  from  these  diseases  has  been  protracted, 
and  the  general  "  ill-health  "  following  them  forms  a  con- 
tinuous link  to  the  present  disease,  nothing  could  be  more 
suggestive  of  tuberculosis. 

Several  other  diseases  also  furnish  in  the  retrospect 
especial  grounds  for  suspicion  as  to  their  tuberculous  nature. 

Protracted,  so-called,  * '  typhoid  fever, ' '  and  particularly 
second  or  third  attacks  of  typhoid  fever,  frequently  are 
caused  by  the  tubercle  bacillus  rather  than  that  of  Eberth. 
Repeated  and  protracted  attacks  of  broncho-pneumonia  in 
older  children  show  a  considerable  percentage  of  true  tuber- 
culosis, while  in  chronic  bronchitis,  at  any  age,  the  burden  of 
proof  rests  on  the  advocate  of  a  non-tuberculous  origin.  The 
coincident  occurrence  of  asthma  is  even  more  suspicious. 

It  has  frequently  been  stated  that  the  heart  of  the  tuber- 
culous patient  is  small  and  it  was  believed  that  congenital 
hypoplasia  of  the  cardiac  muscle  was  a  predisposing  factor. 
Fishberg  believes,  however,  that  the  small  heart  is  a  result 
and  not  a  cause — an  expression  of  the  general  tuberculous 
cachexia.  On  the  other  hand,  tuberculosis  of  the  lungs 
rarely  is  found  in  the  presence  of  cardiac  hypertrophy  and 
Brown's  figures  among  71,115  autopsies  showed  only  0.9  per 
cent,  of  valvular  heart  disease  in  phthisis. 

Diabetes,  long  considered  a  predisposing  factor  to  tuber- 
culosis, has  been  shown  by  Montgomery  to  be  no  more  fre- 
quently found  in  the  tuberculous  than  in  the  general  popu- 
lation at  the  same  age  periods. 
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In  adults  the  occurrence  of  ischio-rectal  abscess  or  fis- 
tula in  ano  often  has  a  definite  significance  in  relation  to 
tuberculosis.  These  affections  are  comparatively  rare  in 
childhood  but  possess  the  same  import. 

In  the  general  physical  examination  we  may  also  find  evi- 
dences of  healed  tuberculosis  in  the  scars  of  old  bone  sinuses 
or  of  healed  tuberculoma.  Such  an  instance  was  seen  re- 
cently in  a  two-and-a-half -year-old  child  who  was  admitted 
to  the  Children's  Hospital  for  "rickets."  Eickets  un- 
doubtedly was  present,  but  over  the  ramus  of  the  right  jaw 
and  the  right  ulna  were  depressed,  irregular,  movable  scars, 
slightly  purplish  in  color,  of  healed  tuberculomata.  The 
Wassermann  reaction  was  negative,  and  careful  examina- 
tion showed  a  lesion  in  the  right  lung  which  was  masked  by 
a  diffuse  bronchitis.  Later,  the  case  terminated  in  tuber- 
culous meningitis.  The  presence  of  the  scars  alone  fur- 
nished a  clue  to  the  probable  diagnosis. 

The  disfiguring  result  of  a  healed  tuberculous  dactylitis, 
or  the  deformity  from  Pott's  disease  or  hip-joint  disease, 
falls  into  this  category.  Just  as  in  the  case  of  adenitis,  it  has 
been  believed  that  the  tuberculous  bone  affections  render  the 
child  partially  immune  to  other  forms  of  the  disease,  but  at 
least  they  point  to  a  previous  susceptibility  and  infection 
which  may  have  had  more  extensive  results  than  were  at 
first  apparent. 

From  a  careful  survey  of  the  problem  of  tuberculous 
localization  in  children  Woods  Hutchinson  inclines  to  the 
belief  that  tuberculosis  of  both  nodes  and  bones  occurs  as  a 
secondary  or  residual  stage  of  a  more  or  less  general- 
ized infection. 

CONSTITUTIONAL!  SYMPTOMS 

Infection  by  the  tubercle  bacillus  is  of  common  occur- 
rence. Clinical  tuberculosis,  by  comparison,  can  be  consid- 
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ered  infrequent  if  we  include  only  those  forms  which  permit 
of  definite  diagnosis,  in  the  period  from  infancy  to  puberty. 

Undoubtedly  the  disease  resulting  from  slight  infections 
may  be  so  mild  in  many  cases  as  to  cause  no  ascertainable 
symptoms.  In  others  the  sequence  of  definite  clinical  tuber- 
culosis, following  infection,  is  clear  cut  and  indubitable. 
There  must  exist  a  large  middle  class  of  infections  which 
result  in  disease  of  slight  extent  but  sufficient  to  give  rise 
to  ill-defined  symptoms  which  may  pass  under  a  variety  of 
designations  such  as  anaemia,  debility,  indigestion,  malnu- 
trition, "malaria,"  etc.  These  symptoms  depend  upon  a 
toxaemia,  and  are  to  be  designated  as  constitutional  in  con- 
tradistinction to  the  focal  symptoms  of  extensive  or  pro- 
nounced involvement  of  various  organs — such  as  the  cough 
of  pulmonary  disease,  the  headache  and  somnolence  of 
meningitis,  the  diarrho3a  of  tuberculous  enteritis,  etc. 

These  mild  constitutional  symptoms  of  tuberculous  dis- 
ease show  great  variation  and  possess  no  pathognomonic 
features.  In  fact,  their  recognition  often  comes  only  in 
retrospect  as  we  review  the  early  history  of  undoubted 
cases  of  clinical  tuberculosis.  That  they  exist,  even  in 
patients  who  successfully  resist  the  development  of  mani- 
fest lesions,  cannot  be  doubted  and  many  instances  of  ill- 
defined  conditions  of  ill-health  in  childhood  may  simply  be 
the  evidence  of  a  real  though  obscure  tuberculosis.  On  the 
other  hand,  the  presence  of  constitutional  "toxic"  symp- 
toms is  a  most  important  factor  in  the  diagnosis  of  active 
tuberculosis;  often  more  important  than  the  physi- 
cal findings. 

One  of  the  most  common  features  of  the  constitutional 
symptomatology  is  a  disturbance  of  the  gastro-intestinal 
function — anorexia  or  capricious  appetite,  with  or  without 
slight  abdominal  discomfort  or  pain — possibly  transient 
diarrhoea  alternating  with  constipation. 
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In  adults  we  usually  find  a  definite  malaise  and  lack  of 
energy.  In  the  child  this  may  be  masked  by  the  incessant 
activity  of  the  age  period,  but  on  inquiry  we  find  that  the 
activity  really  is  spurious  and  alternates  with  an  unusual 
disposition  to  "lie  around.'*  The  favorite  games  are  soon 
forsaken — especially  those  which  demand  marked  exertion. 
"Sedentary"  amusements  are  in  the  ascendancy  and  even 
these  fail  to  hold  the  attention.  The  usually  happy  child 
becomes  peevish  and  fretful — while  those  less  well  endowed 
in  disposition  become  a  veritable  burden  to  the  household. 
With  fretfulness  by  day  often  comes  disturbed  sleep  by 
night.  Night  sweats  are  not  uncommon,  although  the  tend- 
ency for  even  healthy  children  in  sound  sleep  to  sweat  at 
night,  often  negatives  their  significance.  Moderate  anaemia, 
of  the  secondary  type,  with  little  or  no  increase  in  the  white 
cells  may  occur  after  several  weeks.  Nutrition  and  muscle- 
tone  will  suffer  to  a  greater  or  less  degree,  depending  in 
large  part  upon  the  severity  of  the  anorexia  and  digestive 
disturbance,  and  the  limitation  to  normal  physical  exercise. 

"When  such  symptoms  are  mild,  and  especially  when  only 
a  few  of  them  are  in  evidence,  it  is  quite  obvious  that  they 
possess  no  distinctive  characteristics,  and  may  be  mimicked 
by  other  disease,  particularly  the  gastro-intestinal  disturb- 
ances seen  in  late  infancy  and  early  childhood,  chronic  ton- 
sillar  and  nasopharyngeal  infections,  rickets,  and  mild 
forms  of  pyelitis.  If  such  conditions  yield  promptly  to 
appropriate  treatment,  tuberculosis  usually  may  be  ex- 
cluded, although  the  reverse  is  by  no  means  always  true. 
Although  an  absolute  diagnosis  may  at  times,  be  out  of  the 
question,  at  least  we  should  not  fail  to  consider  the  possi- 
bility of  tuberculosis. 

One  of  the  most  reliable  and  constant  signs  of  early 
tuberculous  disease  in  adults  is  a  slight  but  definite  fluctua- 
tion in  temperature  and  acceleration  of  pulse,  both  due,  so 
far  as  is  known,  to  the  absorption  of  toxins  produced  by  or 
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from  the  tubercle  bacilli.  It  is  often  stated  that  the  normal 
variations  in  childhood  are  so  marked  that  they  must  be 
interpreted  with  caution  and  many  observations  seem  to 
emphasize  the  truth  of  this  statement. 

For  example,  Theodore  B.  Sachs  compared  the  tempera- 
ture of  250  apparently  healthy  institutional  children  with 
171  children  living  in  their  homes  with  tuberculous  parents 
and  presenting  positive  evidence  of  tuberculous  infection. 
All  the  children  were  from  five  to  ten  years  of  age  and  tem- 
peratures were  recorded  from  nine  to  ten  in  the  morning 
and  four  to  six  in  the  afternoon. 

In  the  healthy  group  the  morning  temperature  varied 
from  99.4°  to  100.4° — average  99°.  Afternoon  tempera- 
ture, 97.4°  to  100.5°— average  99.3°. 

In  the  infected  group  the  morning  temperature  varied 
from  97.6°  to  99.6 — average,  98.3°.  The  afternoon  tempera- 
ture varied  from  98.2°  to  101°— average,  99.7°. 

The  objection  to  these  figures  lies  in  the  material  selected 
for  the  test,  as  * '  Institutional  Children, "  as  a  rule,  are  not 
notable  examples  of  perfect  health.  In  the  temperature 
readings  of  1000  school  children  taken  at  the  morning  and 
afternoon  sessions,  F.  E.  Wynne  found  a  range  above  normal 
in  261— taking  97.4°  to  99°  F.  as  normal.  Among  72 
of  the  latter,  however,  79  per  cent,  gave  a  positive  von 
Pirquet  reaction. 

Too  much  insistence  cannot  be  laid  upon  the  importance 
of  technique  and  instruments  in  the  evaluation  of  such  mi- 
nute factors  as  half  a  degree  Fahrenheit.  Not  less  than 
three  to  five  minutes  should  be  allowed  for  registering  a  rec- 
tal temperature,  depending  upon  the  type  of  thermometer, 
and  the  thermometer  itself  should  be  tested  with  one  known 
to  be  reliable. 

Under  such  conditions,  I  believe  that  the  rectal  tem- 
perature of  normal  infants,  at  rest,  rarely  will  show  a  rise 
over  99.2°-99.6°  F.,  while  healthy  children  over  three  years 
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not  often  will  reach  even  99.2°  F.  Certainly  this  is  true 
among  the  children  of  the  well-to-do.  The  factors  which 
influence  temperatures  in  early  life,  however,  are  numerous. 
Exercise  and  excitement  can  cause  a  rise  of  a  degree  or 
more,  as  will  any  of  the  chronic  infections  of  the  throat  and 
upper  air  passages,  indigestion  or  anaemia.  Ruling  out  all 
such  factors,  however,  I  am  inclined  to  look  with  great  sus- 
picion on  a  persistent  evening  rise  above  99°  if  it  occurs  in 
a  child  who  may  be  harboring  a  tuberculous  infection,  even 
when  the  constitutional  symptoms  are  slight.  Coupled  with 
the  evening  rise  we  are  apt  to  find  a  temperature  in  the 
morning  before  breakfast  from  0.5°  to  1°,  subnormal,  so  that 
the  diurnal  variation  often  exceeds  2°.  If  a  rise  also  occurs 
after  moderate  exercise  and  persists  after  complete  rest 
of  an  hour  or  more,  suspicion  of  active  tuberculosis  will  be 
strengthened.  In  determining  the  temperature  variations 
by  mouth  or  rectum,  readings  should  be  made  four  times 
a  day,  at  8  A.M.,  12  noon,  4  P.M.,  and  8  P.M.,  for  example,  as 
the  maximum  rise  will  not  always  occur  in  the  afternoon. 

The  significance  of  a  rapid  pulse  in  early  life  is  even 
more  difficult  to  evaluate  and  it  is  practically  impossible  to 
set  any  hard  and  fast  limits.  The  combination  of  a  tem- 
perature rise  above  99°  in  the  afternoon,  with  a  pulse  at 
rest  which  is  constantly  ten  to  twenty  beats  above  the  aver- 
age for  the  age,  is  especially  suspicious. 

As  will  be  seen  later,  the  diagnosis  of  clinical  tubercu- 
losis upon  the  basis  of  physical  findings  and  laboratory 
proof  may  be  extremely  difficult  or  impossible.  In  such 
cases,  a  careful  consideration  of  all  these  general  factors 
may  prove  to  be  of  real  worth. 

Upon  nothing  more  definite  than  probability  we  may  have 
to  rest  our  therapeutic  efforts,  although  we  may  not  always 
be  justified  in  voicing  our  suspicion.  If  the  efforts  restore 
the  child  to  health,  and  suspicion  remains  forever  unsub- 
stantiated, at  least  we  will  not  be  guilty  of  having  over- 
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looked  the  possibility  of  the  existence  of  tuberculosis  and 
thereby  have  neglected  the  opportunity  for  real  cure. 

The  early  lesion  of  tuberculosis  may  not  be  possible 
of  diagnosis  and  may  not  result  seriously  or  fatally  in  child- 
hood, but  it  is  logical  to  believe  that  the  more  extensive  the 
lesion  becomes  before  it  heals,  the  greater  the  liability  for 
a  recrudescence  in  later  life.  The  potentialities  of  the  ob- 
scure early  lesion  therefore  must  never  be  forgotten. 


CHAPTER  m 
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CHAPTER  III 

TUBERCULIN  IN  DIAGNOSIS  AND  TUBERCULOSIS  OF 
THE  CERVICAL  NODES  * 

KOCH  was  the  first  to  note  the  remarkable  results  which 
follow  the  introduction  into  a  living  body  already  infected 
with  tuberculosis  of  the  substance  known  as  tuberculin. 
This,  as  originally  prepared  by  Koch,  was  a  filtrate  of  a 
mature  glycerin-bouillon  culture  of  tubercle  bacilli  known 
as  0.  T. 

Koch  believed  that  the  reaction  to  tuberculin  was  abso- 
lutely specific  and  that  it  never  occurred  in  an  individual 
who  had  not  been  infected  with  the  tubercle  bacillus.  In 
the  main,  this  belief  is  still  current,  although  some  observers 
have  found  a  positive  reaction  occurring  in  individuals  in 
whom,  later,  no  evidence  of  tuberculous  infection  could  be 
found  at  autopsy.  Against  this,  however,  must  be  set  the 
difficulty  of  proving  such  a  negative  finding  when  we  con- 
sider the  multiplicity  of  possible  locations  for  obscure  or 
immature  tuberculous  lesions. 

It  has  also  been  proved  that  all  the  phenomena  of  the 
tuberculin  reaction,  even  the  " focal  reaction,"  can  be  in- 
duced by  non-tuberculous  bacterial  proteins  and  that  tuber- 
culin at  times  produce  such  reactions  in  cases  of  syphilis, 
leprosy,  etc. 

In  view  of  the  profound  effect  upon  the  organism  of  any 
foreign  protein  introduced  into  the  circulation,  and  the  ex- 
tent to  which  the  human  race  is  tuberculin- sensitive  by 

*  The  excellent  work  of  Hamman  and  Wolman  on  "  Tuberculin  in  Diag- 
nosis and  Treatment"  has  been  consulted  very  freely  in  the  preparation  of 
the  portion  of  this  lecture  which  deals  with  tuberculin.  Published  by  D. 
Appleton-and  Co. 
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reason  of  a  previous  infection,  however  innocuous,  these 
objections  lose  most  of  their  force.  That  tuberculin  can 
produce  a  reaction  in  the  tuberculous  in  infinite simally 
smaller  doses  than  are  required  with  any  other  form  of 
bacterial  protein,  also  suggests  a  definite  specific  action. 

For  all  practical  purposes,  therefore,  it  may  be  accepted 
that  the  tuberculin  reaction  is  a  specific  phenomenon,  prob- 
ably partaking  of  the  nature  of  the  sensitization  which  fol- 
lows the  injection  of  foreign  protein. 

A  most  important  fact  is  that  the  tuberculin  reaction  is 
an  index  to  tuberculous  infection,  not  to  tuberculous  dis- 
ease. A  focus  the  size  of  a  millet  seed  may  render  an  indi- 
vidual as  susceptible  to  tuberculin  as  will  a  lesion  many 
times  its  size. 

We  find  that  patients  who  have  recovered  clinically  from 
a  tuberculous  lesion  will  show  a  wide  variation  in  suscepti- 
bility to  tuberculin,  but  a  negative  reaction  in  such  patients 
has  been  supposed  to  represent  the  most  refined  indication 
we  possess  of  absolute  healing.  If  this  be  true,  the  major- 
ity of  infected  individuals  are  never  absolutely  healed  in 
spite  of  clinical  and  even  anatomical  evidence  of  it. 

NEGATIVE  BESULTS  AFTER  THE  TUBERCULIN  TEST 

It  is  very  important  to  note  that  the  tuberculin  test  some- 
times is  negative  in  spite  of  the  presence  of  active  clini- 
cal tuberculosis. 

First,  in  acute  tuberculous  infection  with  severe  con- 
stitutional symptoms,  possibly  due  to  the  obliteration  of  a 
well-marked  hypersensitiveness  which  had  existed  prior 
to  the  acute  illness. 

Second,  in  advanced  cases  of  pulmonary  tuberculosis  the 
reaction  frequently  is  diminished  or  lost.  Koch  ascribed 
this  to  a  saturation  of  the  body  cells  with  a  large  amount  of 
tuberculin,  a  theory  which  has  not  been  definitely  proved. 
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Third,  very  rarely  we  fail  to  get  a  reaction  in  patients 
with  tuberculous  lesions  which  are  definite  but  not  in  an 
advanced  stage.  Apart  from  the  fact  that  such  lesions 
usually  are  small  and  well  cut  off  from  the  general  circu- 
lation, no  satisfactory  explanation  of  this  phenomenon  has 
been  given. 

Fourth,  during  certain  of  the  infectious  diseases,  notably 
measles,  hypersensitiveness  to  tuberculin  may  be  dimin- 
ished, and  Hamburger  has  noted  this  also  during  the  course 
of  pneumonia,  diphtheria,  scarlet  fever  and  meningitis. 

The  reactivity  of  the  body  to  tuberculin  is  believed  to 
depend  upon  the  antibodies  which  have  been  stimulated  by 
the  activity  of  the  tubercle. bacillus.  This  tuberculin  sensi- 
tiveness is  a  form  of  the  condition  known  as  "allergy." 
It  has  been  shown  that  when  measles  occurs  in  an  individual 
who  has  been  infected  with  tuberculosis,  the  allergy  is  dimin- 
ished or  lost.  Von  Pirquet  terms  this  condition  "anergy" 
and  assumes  that  the  substances  produced  in  the  blood  or 
tissues  in  measles  in  some  way  occupy  or  bind  the  anti- 
bodies, thus  depriving  the  body  temporarily  of  their  protec- 
tive influence.  On  this  theory  can  be  explained  the  clinical 
fact  that  measles  at  times  seems  to  favor  the  development  of 
a  preexisting  tuberculous  focus. 

METHODS  OF  MAKING  THE  TUBEBCULIN  TEST 

The  tuberculin  test  was  originally  performed  by  the  sub- 
cutaneous (hypodermic)  method.  In  sensitive  individuals, 
that  is  to  say  those  who  are  infected  with  tuberculosis,  this 
is  usually  followed  by:  (1)  Constitutional  symptoms  con- 
sisting of  fever,  malaise,  general  aching,  chilliness,  head- 
ache, etc.  (2)  A  local  reaction,  consisting  of  redness  and 
swelling  at  the  site  of  the  injection  varying  from  slight  red- 
ness to  areas  as  large  as  a  hen's  egg,  while  the  neighboring 
lymphatic  nodes  are  frequently  swollen  and  tender.  (3) 
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A  focal  reaction  consisting  of  an  inflammatory  reaction 
about  the  focus  of  the  tuberculous  disease. 

In  pulmonary  tuberculosis  the  focal  symptoms  would 
consist  of  increased  cough  and  expectoration,  and,  fre- 
quently, of  pain  in  the  chest  accompanied  also  by  changes 
in  the  physical  signs.  In  glandular  tuberculosis  we  may  find 
increased  pain,  swelling  and  redness.  In  superficial  tuber- 
culosis, as  of  the  skin,  eyes,  etc.,  a  definite  increase  in 
inflammatory  symptoms  usually  occurs. 

On  account  of  the  possibility  that  the  constitutional 
symptoms  and  the  focal  reaction  may  prove  actually  harm- 
ful, the  use  of  the  subcutaneous  tuberculin  test  must  always 
be  done  with  extreme  care  and  caution.  As  we  possess 
other  methods  for  use  in  children  which  are  perfectly  safe, 
the  subcutaneous  method  should  rarely  if  ever  be  employed 
in  pediatric  practice. 

VON    PIBQUET   TEST 

The  most  widely  used  method  in  children  was  devised 
by  von  Pirquet  of  Vienna.  It  is  a  specific  hypersensitive 
reaction  analogous  to  the  local  reaction  observed  at  the  point 
of  injection  when  tuberculin  is  administered  subcutaneously. 
As  we  perform  the  test  at  the  Children's  Hospital,  Philadel- 
phia, the  skin  is  carefully  cleansed  with  alcohol  or  ether 
and  three  small  abrasions  are  made  one  inch  apart.  On  the 
middle  abrasion  one  drop  of  the  glycerine,  used  for  making 
the  tuberculin  emulsion,  is  placed  and  rubbed  in  with  the 
scarifier.  On  each  of  the  two  end  abrasions  one  drop  of 
the  tuberculin  emulsion  is  applied  and  rubbed  in.  The 
middle  drop  is  used  as  a  control.  The  tuberculin  should 
then  be  left  to  absorb  for  at  least  five  minutes  without  con- 
tact with  any  object.  The  control  drop  is  carefully  wiped 
off  with  a  pledget  of  sterile  cotton  and  then  the  tuberculin 
drops.  Special  precaution  must  be  taken  to  avoid  the  pos- 
sibility of  conveying  any  of  the  tuberculin  to  the  control 
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abrasion.  The  best  points  for  making  the  abrasions  are 
on  the  flexor  surfaces  of  the  forearms,  as  it  has  been  found 
that  the  test  is  more  delicate  when  performed  on  sensitive 
skin.  The  selection  of  the  forearm  also  makes  subsequent 
observation  easy.  In  making  abrasions  a  von  Pirquet  borer 
is  most  useful.  This  is  shaped  like  a  jeweler's  small  screw- 
driver except  that  the  edge  is  semi-lunar  shaped.  The 
abrasion  is  made  simply  by  rotating  the  borer  between  the 
thumb  and  first  or  second  finger.  The  abrasion  thus 
assumes  a  cup  shape,  and  if  the  pressure  and  rotation  are 
equal,  the  three  spots  will  show  a  uniform  size  and  depth, 
and  the  traumatism  to  the  skin  be  equal.  Just  as  in  ordinary 
vaccination,  the  object  is  to  remove  the  outer  layers  of  the 
cuticle  down  to  the  true  skin,  without  producing  even  a  trace 
of  blood. 

Another  method  of  performing  the  test  is  to  make  two 
fine  parallel  scratches  with  a  needle,  blood  sticker  or  scalpel, 
instead  of  the  abrasion. 

Hamman  and  Wolman  also  advise  that  the  tuberculin  be 
applied  first  and  the  abrasion  or  incision  be  made  through 
it.  This  shortens  the  process  but,  for  a  beginner,  has  the 
disadvantage  that  the  dark  color  of  the  tuberculin  may  mask 
the  drawing  of  blood. 

The  incision  method  has  the  advantage  of  not  causing 
as  much  traumatism  to  the  skin  as  the  boring  method.  If 
the  skin  be  very  delicate  the  boring  method  produces  a  faint 
red  areola  merely  from  the  traumatism,  which  may  lead 
to  error  in  the  interpretation  of  the  reaction. 

The  test  should  be  inspected  at  the  end  of  twenty-four, 
forty-eight  and  seventy-two  hours  and  the  results  may  be 
interpreted  as  follows  (Hamman  and  Wolman) : 

1.  Negative   Eeaction:   No   appreciable   difference    be- 
tween the  tuberculin  areas  and  the  control. 

2.  Slight  Eeaction :  Definite  but  slight  redness  with  some 
infiltration.     (Von  Pirquet  recommends  that  the  beginner 
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regard  as  doubtful  any  reaction  in  which  the  inflammatory 
areola  is  less  than  5  mm.  in  diameter.) 

3.  -f  Eeaction:  A  wider  area  of  redness  with  a  definite 
raised  centre. 

4.  + -t- Reaction :  Wider    area    of    redness    with    more 
marked  infiltration  than  +. 

5.  -f +  + Reaction :  Unusual  redness  and  a  wide  area  of 
infiltration.    All  cases  which  go  on  to  vesiculation. 

The  usual  reaction  begins  to  appear  in  from  four  to  six 
hours,  reaching  its  maximum  in  from  twenty-four  to  forty- 
eight  hours  and  then  rapidly  fades,  although  the  in- 
filtration and  discoloration  may  persist  for  some  days. 
Special  types  of  the  reaction  have  been  described  as  fol- 
lows (Hamman-Wolman) : 

1.  The  premature  reaction,  characterized  by  a  rapid 
course  and  slight  intensity.    It  begins  in  from  four  to  six 
hours,  reaches  its  maximum  speedily,  sometimes  after  only 
ten  hours,  and  disappears  rapidly,  at  the  latest  on  the  sec- 
ond day.     This  type  is  supposed  to  occur  in  patients  with 
manifest  tuberculosis,  who  are  not  doing  well. 

2.  The  persisting  reaction  begins  like  the  others,  but 
reaches  its  maximum  slowly  and  gradually,  usually  at  the 
end  of  the  second  day  and  in  some  cases  still  later,  the 
maximum  persisting  unchanged  for  a  week,  and  often  for 
two  or  three  weeks. 

3.  The  late  reaction  makes  its  appearance  after  an  incu- 
bation period  of  over  twenty-four  hours  and  develops  and 
recedes  slowly.    Types  2  and  3  are  supposed  to  occur  in 
patients  with  inactive  lesions. 

4.  The  cachetic  reaction  is  characterized  by  infiltration 
with  little  or  no  redness.    It  can  be  better  appreciated  by 
touch  than  by  sight.    This  type,  as  the  name  indicates,  is 
common  in  the  late  stages  of  tuberculous  disease. 

5.  The  scrofulous  reaction:  The  skin  about  the  area  of 
reaction  shows  numerous  small  elevated  nodules.     Similar 
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tuberculides  may  appear  simultaneously  upon  the  limbs  and 
trunk.  This  type  of  reaction  is  peculiar  to  children  and  is 
but  seldom  seen  in  adults. 

It  is  exceptional  that  the  cutaneous  reaction  becomes 
vesicular  and  but  very  rarely  does  it  become  pustular 
or  hemorrhagic. 

The  cutaneous  papule  which  results  from  the  absorption 
of  tuberculin  has  the  histologic  structure  of  a  tubercle. 
Nodules  develop  consisting  of  epithelioid  cells  and  a  sur- 
rounding zone  of  round  cells  which  enclose  a  varying  num- 
ber of  giant  cells. 

The  value  of  the  cutaneous  or  von  Pirquet  test  has  been 
summarized  by  Hamman  and  Wolman  as  follows : 

1.  The  cutaneous  tuberculin  reaction  is  absolutely  speci- 
fic just  as  is  the  subcutaneous  test.    A  reaction  never  occurs 
in  the  absence  of  tuberculous  infection  and  even  upon  gross 
examination  the  evidence  of  such  infection  is  seldom  missed. 

2.  Excluding  errors  in  technique,  the  cutaneous  reac- 
tion is  always  positive  when  a  tuberculous  infection  is  pres- 
ent except  under  certain  well-defined  conditions.    Those 
that  concern  us  here  notably  are : 

(a)  Acute  tuberculous  infection  such  as  miliary  tuber- 
culosis, tuberculous  meningitis,  rapidly  progressing  pul- 
monary tuberculosis. 

(&)  In  the  terminal  stages  of  more  chronic  tuber- 
culous disease. 

(c)  In  the  presence  of  other  acute  infections,  particu- 
larly when  they  are  fatal. 

The  absorption  of  tuberculin  from  any  portion  of  the 
body  will  stimulate  a  preexisting  hypersensitiveness  so  that 
a  repetition  of  the  cutaneous  test  two  weeks  later  in  doubtful 
or  negative  cases  may  be  followed  by  a  definite  reaction. 
This  is  more  marked  if  the  test  is  applied  in  the  neighbor- 
hood of  the  first.  The  focal  changes  which  are  often  so 
definite  after  the  subcutaneous  use  of  tuberculin  may  also 
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occur  in  the  cutaneous  test,  but  very  seldom  are  marked 
enough  to  be  clinically  appreciable — with  the  exception  of 
cutaneous  tuberculous  lesions.  In  these  a  focal  reaction 
may  be  elicited  by  applying  the  tuberculin  directly  to  the 
suspected  skin  lesions. 

We  may  emphasize  again  that,  with  the  exception  noted, 
a  negative  reaction  usually  excludes  the  presence  of  an 
active  tuberculous  lesion,  but  that  the  test  should  be  re- 
peated at  least  once  before  pronouncing  it  negative. 

The  attempt  has  been  made  to  interpret  the  rapidity  with 
which  the  von  Pirquet  reaction  appears,  with  the  activity 
of  the  tuberculous  process  in  the  body — for  example,  a  reac- 
tion which  reaches  its  maximum  in  twenty-four  hours  may 
indicate  a  large  amount  of  immune  bodies  in  the  circulation ; 
the  latter  phenomenon  presaging  an  active  process.  In  a 
disease  which  is  healing  and  approaching  quiescence,  it  may 
be  assumed  that  there  are  fewer  circulating  antibodies,  and 
that  the  reaction  will  be  postponed.  There  is  some  evidence 
in  favor  of  this  theory  but  the  exceptions  are  too  numerous 
to  allow  us  to  draw  too  definite  conclusions  from  an  early 
or  late  reaction. 

THE  PERCUTANEOUS,  MORO  TEST 

In  this  the  tuberculin  0.  T.  is  suspended  in  lanolin  in  a 
6  per  cent,  ointment.  A  site  is  selected  that  is  free  from 
any  eruption  and  a  pea-sized  piece  of  the  ointment  is  thor- 
oughly rubbed  into  the  cleansed  skin  for  one  minute  over 
an  area  about  5  cm.  in  diameter.  Moro  prefers  a  site  on  the 
upper  abdomen  or  near  the  nipple.  A  rubber  finger  cot 
should  be  used,  although  the  skin  of  the  palmar  surface  of 
the  fingers  of  the  adult  is  almost  insensitive.  If  the  reaction 
is  positive  there  occurs  in  twelve  to  forty-eight  hours  an 
efflorescence  of  small  papules  upon  the  annointed  area,  often 
immediately  around  it.  The  positive  result  may  be  delayed 
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longer  than  forty-eight  hours — sometimes  as  late  as  the 
fifth  or  sixth  day. 

Moro  has  described  the  grades  of  reactions  as  follows : 

1.  Mild  reaction:  In  from  twenty-four  to  forty-eight 
hours  a  few  (one  to  ten)  scattered  papules  1  to  3  mm.  in 
diameter  appear.    The  papules  disappear  in  a  few  days 
without  having  occasioned  itching. 

2.  Moderate  reaction :  Within  twenty-four  hours  numer- 
ous (fifty  or  more),  partly  confluent  nodules  appear,  measur- 
ing 1  to  3  mm.  in  diameter.     The  surrounding  skin  is  often 
reddened  and  there  is  usually  well-marked  itching.     The 
eruption  remains  unaltered  for  several  days  and  very  grad- 
ually disappears. 

3.  Severe    reaction:    Numerous    large,    intensely    red 
papules  or  vesicles  up  to  8  mm.  in  diameter  appear  upon 
an  intensely  reddened  base.     Often  papules  are  scattered 
upon  the  surrounding  skin.    There  is  marked  itching.    In 
a  few  days  the  papules  dry  up  but  the  skin  remains  red 
and  scales.     Pigmentation  may  persist  for  weeks. 

Moro  also  describes  the  following  unusual  types  of 
reaction : 

1.  Disseminated  reaction  of  the  skin  at  a  distance  from 
the  point  of  application  of  the  ointment. 

This  type  may  accompany  severe  reactions.  Papules 
appear  not  only  about  the  reacting  area  but  often  at  a  dis- 
tance from  it  and  may  occur  upon  the  extremities. 

2.  Localized  reaction  of  the  skin  at  a  distance  from  the 
point  of  application.     These  he  divides  into  three  classes: 

(a)  The  symmetrical  reaction.     This  is  accompanied  by 
the  appearance  of  papules  upon  the  skin  on  the  other  side  of 
the  body  in  an  exactly  symmetrical  position. 

(b)  The    dislocated    reaction1    Only    a    few    papules 
appear  over  the  area  of  application,  while  a  circumscribed 
follicular  exanthem   occurs  in  a  neighboring  portion  of 
the  skin. 
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(c)  Half-sided,  girdle-formed,  associated  reaction  of 
the  skin. 

3.  Consecutive  lichen  scrofulosorum  at  the  seat  of  reac- 
tion.   The  eruption  appears  as  the  original  reaction  fades 
and  persists  for  several  weeks. 

4.  Consecutive  general  exanthem.    Noted  in  five  cases. 
The  exanthem  was  twice  scarlatiniform,  once  morbilliform, 
once  a  general  evanescent  erythema,  once  purpuric  with 
associated  erythema  nodosum. 

There  are  no  centra-indications  to  the  use  of  the  Moro 
test  except  the  very  severe  reactions  which  occasionally 
occur  in  scrofulous  children. 

Upon  the  basis  of  1034  tests  in  children  Moro  found 
60  per  cent,  of  positive  reactions  from  ten  to  fourteen  years 
of  age.  This  is  lower  than  obtained  by  von  Pirquet,  70  per 
cent.,  for  the  same  age,  and  may  be  accepted  as  indicating 
that  the  Moro  test  is  slightly  less  sensitive  than  the  von 
Pirquet  test.  The  only  advantage  of  the  Moro  test  there- 
fore is  in  the  cases  where  the  parents  object  to  having  the 
abrasion  made. 

THE  INTRACUTANEOUS  MANTOUX  TEST 

In  this  the  tuberculin  is  injected  between  the  layers 
of  the  skin  as  in  the  use  of  the  Schleich  method  of 
local  anaesthesia. 

In  performing  the  test  Hamman  and  Wolman  advise  that 
four  simultaneous  injections  be  made.  The  first  consists 
of  1-20  c.c.  pure  normal  salt  solution  as  a  control ;  the  second 
of  1-20  c.c.  of  a  1  to  1,000,000  dilution  of  old  tuberculin 
(0.00005  mg.) ;  the  third  of  1-20  c.c.  of  a  1  to  100,000  dilution 
of  old  tuberculin  (0.0005  mg.) ;  the  fourth  of  1-20  c.c.  of  a 
1  to  10,000  dilution  of  old  tuberculin  (0.005  mg.).  If  none  of 
these  areas  reacts,  we  may  perform  a  second  test  upon  the 
opposite  arm,  injecting  1-20  c.c.  of  a  1  to  1000  dilution  of  old 
tuberculin  (0.05  mg.) .  In  this  way  a  more  accurate  estimate 
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of  the  degree  of  hypersensitiveness  is  obtained  than  from 
a  single  injection.  The  test  is  very  delicate  and  satisfac- 
tory results  can  be  obtained  only  by  exercising  ex- 
treme precaution. 

Hamman  advises  that  five  new  syringes  be  selected, 
marked  for  use  with  each  dilution  of  tuberculin,  and  never 
used  for  any  other  strength.  In  cleaning  the  syringes  the 
wash  water  must  not  be  ejected  into  the  sterilizer.  Hani- 
man  has  been  able  to  obtain  satisfactory  results  only  by 
boiling  the  syringe  used  for  making  the  control  injection  of 
sterile  salt  solution  in  a  separate  dish  in  which  syringes 
used  for  tuberculin  injections  never  come. 

The  reaction  consists  of  infiltration  and  hypersemia  about 
the  site  of  injection  analogous  to  the  reaction  to  the  cuta- 
neous test.  It  appears  in  from  six  to  eight  hours,  reaches 
its  maximum  in  from  twenty-four  to  forty-eight  hours  and 
usually  disappears  in  from  six  to  ten  days.  The  injection  of 
sterile  salt  solution  into  the  skin  is  followed  by  a  definite 
traumatic  reaction,  indistinguishable  from  a  mild  tuberculin 
reaction.  This  reaction  is  at  its  maximum  after  twenty- 
four  hours  and  completely  disappears  in  forty-eight  hours. 
In  order  to  use  the  salt  solution  as  a  control  the  tests  must 
be  read  forty-eight  hours  after  they  are  made.  The  sim- 
plest method  of  recording  the  results  is  to  measure  the  width 
of  the  area  of  infiltration  of  each  reacting  point. 

The  intracutaneous  test  is  the  most  delicate  method  for 
estimating  the  degree  of  tuberculin  hypersensitiveness,  but 
as  a  practical  procedure  has  no  advantage  over  the  simpler 
cutaneous  test. 

THE  CONJTJNCTIVAL,  OB  CALMETTE  TEST 

In  this  method  the  tuberculin  is  instilled  into  the  con- 
junctival  sac.  This  has  been  followed  at  times  by  such  a 
degree  of  conjunctival  irritation  that  it  is  difficult  to  see  any 
justification  for  its  use.  Under  no  consideration  should  it 
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be  used  unless  the  eyes  and  the  conjunctival  sacs  are  abso- 
lutely normal.  There  is  also  the  disadvantage  that  a  posi- 
tive reaction  may  occur  in  the  eye  upon  every  subsequent 
use  of  tuberculin. 

THE  SUBCUTANEOUS  LOCAL  TEST 

This  test  usually  is  employed  as  supplementary  to  the 
cutaneous  test.  Being  more  delicate  than  the  latter,  it  is 
always  positive  when  the  cutaneous  test  is  positive.  If  the 
cutaneous  test  is  negative  after  a  second  application,  the 
subcutaneous  local  test  may  be  done  by  injecting  yio  of  a 
c.c.  of  a  1  to  1000  or  a  1  to  10,000  dilution  of  0.  T.  The 
tuberculin  is  carefully  introduced  into  the  subcutaneous  tis- 
sue immediately  under  the  skin.  The  same  precautions  are 
necessary  in  regard  to  the  syringes  as  in  performing  the 
intracutaneous  test.  If  the  reaction  is  positive,  redness  and 
infiltration  begin  about  the  area  of  injection  in  from  four  to 
eight  hours  and  reach  their  maximum  in  twenty-four  hours. 
Mild  constitutional  symptoms  may  accompany  the  reaction. 
On  a  basis  of  a  careful  and  extensive  use  of  the  test  Ham- 
burger comes  to  these  conclusions : 

1.  Every  case  with  a  positive  cutaneous  reaction  is  posi- 
tive to  subcutaneous  injections  of  0.001  mg. 

2.  Many  cases  negative  or  doubtful  to  the  cutaneous  test 
react  to  0.1  or  0.01  mg.  given  subcutaneously. 

3.  All  of  these  cases  when  retested  later  give  a  positive 
cutaneous  test  (stimulation  of  hypersensitiveness). 

4.  Cases  negative  to  0.1  mg.  subcutaneously  rarely  sub- 
sequently give  a  cutaneous  reaction  or  a  subcutaneous  reac- 
tion to  large  doses  of  tuberculin. 

5.  Nearly  all  cases  negative  to  the  cutaneous  test  and 
positive  to  the  subcutaneous  have  inactive  latent  lesions. 
However,  a  small  number  of  individuals  with  active  mani- 
fest lesions  who  fail  to  react  to  the  cutaneous  test  do  react 
to  the  subcutaneous. 
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6.  Individuals  reacting  to  0.001  mg.  (1  to  100,000),  sub- 
cutaneously,  give  a  cutaneous  reaction ;  individuals  reacting 
to  0.0001  mg.  (1  to  1,000,000)  or  to  0.000,001  mg.  (1  to  100,- 
000,000)  give  a  marked  cutaneous  reaction;  individuals 
reacting  only  to  0.01  mg.  (1  to  10,000)  or  to  0.1  mg.  (1  to 
1000)  do  not  give  a  cutaneous  reaction. 

The  subcutaneous  local  reaction  is  a  more  sensitive  indi- 
cation of  the  tuberculous  infection  than  the  cutaneous  test 
and  a  negative  result  therefore  excludes  more  completely 
than  does  the  latter  the  presence  of  tuberculous  infection.  It 
has  been  the  principal  means  of  determining  the  wide  extent 
to  which  man  is  infected  with  tuberculosis,  but  as  a  practical 
measure  has  no  marked  value  over  the  von  Pirquet  method. 

PAPILLARY  CUTANEOUS  EEACTION — ELLIS 

In  this,  six  scarifications  are  made  through  tuberculin 
of  different  strengths,  with  a  seventh  as  a  control.  On 
mark  one  pure  bovine  tuberculin,  full  strength,  is  used. 
For  the  other  marks,  solutions  are  made  of  human  0.  T.,  as 
follows :  for  mark  two,  a  1  to  10  solution ;  for  mark  three,  a 
1  to  100  solution;  for  mark  four,  a  1  to  500  solution;  for 
mark  five,  a  1  to  1000  solution,  and  for  mark  six,  a  1  to 
10,000  solution.  The  results  should  be  recorded  at  the  end 
of  the  first,  second,  and  third  days.  Ellis  believes  that  a 
careful  study  of  the  types  of  the  different  reactions  enables 
us  to  classify  with  fair  accuracy  the  severity  of  the  tubercu- 
lous disease,  and  particularly  recommends  the  test  as  a 
preliminary  to  treatment  with  tuberculin.  Much  additional 
experience  must  accumulate,  however,  before  his  conclusions 
can  be  generally  accepted. 

CONCLUSIONS 

We  may  conclude,  therefore,  that  a  positive  tuberculin 
reaction  gives  evidence  of  the  existence  of  a  tuberculous 
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infection.  In  children  under  two  years  of  age,  sufficient 
time  usually  has  not  elapsed  for  any  disease  resulting  from 
the  infection  to  have  become  quiescent,  so  that  a  positive 
reaction  at  this  period  generally  means  an  active  tubercu- 
losis, and  is  very  often  the  first  clinical  evidence  obtainable. 
It  is  especially  valuable  in  the  differential  diagnosis  of  cases 
of  marasmus,  anaemia,  persistent  bronchitis,  adenitis,  dis- 
eases of  the  bone,  certain  skin  disease,  in  the  early  stages  of 
meningitis  and  in  chronic  otitis  media. 

After  the  second  year  the  specific  value  of  the  test,  as  an 
indication  of  active  tuberculosis,  becomes  progressively  less. 
The  value  of  a  negative  result,  with  the  exceptions  noted  on 
pages  60  and  65,  is  obvious. 

COMPLEMENT  FIXATION  TEST 

The  complement  fixation  test,  analogous  to  the  Wasser- 
mann  reaction  in  syphilis,  has  recently  been  applied  in  the 
diagnosis  of  tuberculosis.  The  results  so  far  obtained  are 
not  in  entire  agreement,  and  Fishberg  accords  it  about  the 
same  value  as  that  of  the  von  Pirquet  test.  Cook  and  Hem- 
pieman  suggest  that  a  positive  fixation  test  is  an  expression 
of  the  pathologic  activity  of  a  tuberculous  lesion  while  the 
tuberculin  test  merely  indicates  infection,  past  or  present. 

Discrepancies  in  the  results  are  still  too  numerous,  how- 
ever, to  permit  of  drawing  absolute  conclusions. 

TUBERCULOSIS  OF  THE  CERVICAL  LYMPHATIC  NODES 

The  most  noteworthy  characteristic  of  the  lymphoid  tis- 
sue throughout  the  body,  in  childhood,  is  the  ease  with  which 
it  becomes  hyperplastic — either  as  a  result  of  infection  or 
often  without  demonstrable  cause.  Slight  transient  en- 
largement of  one  or  more  of  a  superficial  chain  of  nodes, 
in  apparently  perfectly  healthy  infants  and  children,  occurs 
so  frequently  as  almost  to  be  the  rule  and  not  the  exception. 
For  example,  Still  found  that  83  per  cent,  of  100  cases  in 
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private  practice  showed  palpable  nodes  in  the  neck.  The 
fact  that  a  node  is  enlarged  so  as  to  be  easily  felt  therefore 
does  not  per  se  establish  a  definite  basis  for  the  clinical 
diagnosis  of  adenitis.  During  infancy  the  nodes  in  the 
mediastinum  and  mesentery  are  especially  prone  to  hyper- 
plasia,  presumably  as  a  result  of  infection  from  the  tracts 
to  which  they  are  regional.  According  to  Holt  and  Howland 
this  enlargement  usually  subsides  after  infancy  unless 
tuberculosis  is  present. 

Definite  or  marked  enlargement  of  the  cervical  lymph- 
atics is  of  constant  occurrence  in  children  with  infected 
or  diseased  tonsils,  adenoids  and  teeth,  and  the  picture  of  a 
true  tuberculous  infection  frequently  is  masked  by  the  fac- 
tors of  mixed  infections  of  other  types.  The  diagnosis  of 
tuberculous  cervical  nodes,  therefore,  is  not  always  easy  and 
should  never  be  made  without  due  consideration. 

Until  Koch's  discovery  of  the  tubercle  bacillus  no  defi- 
nite distinction  was  made  between  scrofula  and  tubercu- 
losis of  the  cervical  nodes.  Although  caseation  and  soften- 
ing were  well  recognized  phenomena  it  was  thought  that 
they  were  due  to  scrofula. 

Since  Koch 's  discovery  it  is  recognized  that  many  of  the 
characteristics  of  scrofulous  children  are  definitely  tubercu- 
lous in  origin;  others,  such  as  a  tendency  to  impetigo  or 
eczema,  are  still  not  satisfactorily  explained,  although  the 
tuberculous  child  seems  to  be  predisposed  to  them. 

In  addition  to  the  type  of  child  that  suffers  from  a 
definite  tuberculous  implantation,  other  types  have  been 
gradually  separated  from  the  general  class  which  once  was 
known  as  scrofulous. 

The  status  lymphaticus  described  by  Escherich  is  evi- 
denced by  a  special  tendency  to  enlargement  and  hyper- 
plasia  of  lymphatic  structures,  as  well  as  the  thymus.  Apart 
from  enlargement  of  the  cervical  nodes,  there  is  nothing 
in  these  children  which  especially  suggests  tuberculosis. 
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More  suggestive  is  Czerny's  exudative  diathesis,  which, 
he  believes,  is  due  to  a  disturbance  of  the  intermediary  fat 
metabolism.  It  consists  of  various  affections  of  the  skin 
and  mucous  membranes,  seborrhcea  of  the  scalp,  eczema  and 
dermatitis,  while  a  tendency  to  rhinitis  and  pharyngitis  is 
frequently  associated  with  otitis  media  and  more  or  less 
enlargement  of  the  cervical  nodes.  The  disease,  quite  com- 
mon in  infancy,  is  less  often  encountered  after  the  third  year. 

The  neuropathic  diathesis  may  also  be  accepted  as  a 
suggestive  term  to  cover  a  type  of  child  which  apparently  is 
becoming  more  common  in  recent  years.  In  these  children 
various  disturbances  of  digestion  with  consequent  under- 
nutrition,  sometimes  lead  one  to  suspect  a  tuberculous  basis, 
although  cervical  adenitis  bears  no  relation  to  the  condition. 
Under  one  or  the  other  of  these  headings  usually  it  is  pos- 
sible to  classify  a  patient  whose  condition  suggests  "scrofu- 
losis"  but  who  is  apparently  free  from  tuberculous  infection. 

In  the  interests  of  accurate  diagnosis  therefore  it  would 
seem  best  to  drop  the  term  scrofula  altogether.  It  is 
usually  possible  to  determine  accurately  the  occurrence  of 
tuberculosis  of  cervical  nodes  or  skin.  If  tuberculosis  is  not 
present,  the  use  of  a  term  which  has  come  to  have  a  doubtful 
significance  is  misleading. 

Frequency  and  Age. — Tuberculosis  of  the  cervical  nodes 
is  extremely  common,  occurring  in  upwards  of  90  per  cent, 
of  the  cases  of  tuberculosis  in  childhood,  and  is  second  only 
to  tuberculosis  of  the  bronchial  nodes  in  point  of  frequency. 

Other  superficial  nodes  are  rarely  tuberculous  without 
coincident  infection  of  the  cervicals.  Treves,  for  example, 
found  only  ten  instances  of  isolated  tuberculosis  of  the  axil- 
lary and  inguinal  nodes,  among  155  cases  of  superficial 
tuberculous  glandular  disease.  The  age  of  election  for 
tuberculosis  of  the  cervical  nodes  usually  falls  between  three 
and  ten,  it  being  comparatively  rare  in  infancy  and  even 
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more  rare,  as  a  primary  affection,  after  eighteen  years ,  90 
per  cent,  of  the  cases  occurring  before  that  age. 

Etiology. — Since  the  cervical  nodes  can  only  become  in- 
fected by  absorption  from  the  natural  areas  of  drainage, 
we  may  recall  briefly  the  anatomical  facts. 

Nodes  Areas  drained 

Submaxillary Floor  of  mouth,  gums,  lips, 

teeth,  cheeks,  anterior  nares 

Submental Floor  of  mouth,  tip  of  tongue 

and  lower  lip 

Deep  cervical,  upper  chain.  .Pharynx,  posterior  nares, 

tongue,  tonsils,  gums 

Deep  cervical,  lower  chain. .  .The  upper  deep  cervical  and 

lower  neck  region 

Superficial  cervical Parotid  region  of  face  and  ex- 
ternal ear 

Judging  from  the  high  percentage  of  infections  with  the 
bovine  bacillus  it  would  appear  that  tuberculosis  of  the 
cervical  nodes  usually  is  a  food-born  infection  and  involve- 
ment of  the  nodes  has  been  produced  repeatedly  by  feeding 
experiments  in  animals.  There  are  alsb  numerous  authen- 
tic instances  on  record  of  cervical,  as  well  as  bronchial  and 
mesenteric  nodes,  which  show  no  histological  evidence  of 
tuberculosis  but  which,  nevertheless,  produce  infection  when 
emulsified  and  injected  into  guinea-pigs.  This  might  be 
said  to  constitute  an  infection  in  centra-distinction 
to  disease. 

There  is  much  evidence  to  prove  that  the  tonsillar  tissue 
forms  an  important,  if  not  the  most  frequent,  portal  of 
entry  for  tuberculous  infection  of  the  cervical  nodes. 
Pybus,  by  inoculation  experiments  with  hypertrophied  ton- 
sils removed  at  operation,  found  that  not  less  than  6.7  per 


76  LECTURES  ON  TUBERCULOSIS 

cent,  caused  tuberculosis  in  the  injected  animals.  Other 
authorities  give  both  lower  and  higher  figures,  while  coinci- 
dent tuberculous  infection  of  both  tonsils  and  nodes  has  been 
found  in  percentages  ranging  from  25  to  80.  The  pharyn- 
geal  tonsil  and  adenoid  tissue  have  also  been  found  to 
be  infected. 

That  diseased  teeth  at  times  may  harbor  tubercle  bacilli 
has  been  demonstrated,  but  it  would  seem  questionable  how 
long  the  bacillus  could  maintain  its  viability  in  the  presence 
of  putrefactive  organisms.  Various  injuries  and  lesions  of 
the  buccal  and  nasal  mucosa  theoretically  could  furnish  a 
portal  of  entry,  and  even  healthy  mucous  membrane  is  per- 
meable. In  view  of  the  copious  secretions  in  the  mouth, 
which  must  make  lodgment  difficult,  it  would  seem  that  dis- 
eased gums,  at  the  edge  of  teeth,  and  the  tonsillar  tissue, 
or  the  posterior  nasal  fossa,  would  furnish  by  far  the  most 
frequent  portals  of  entry. 

It  is  also  possible  that  tonsils  or  nasopharynx  and  subse- 
quently the  nodes  may  be  secondarily  infected  by  sputum 
which  is  brought  up  from  the  lungs.  Two  factors  militate 
against  the  frequency  of  infection  of  the  nodes  from  this 
source.  First,  that  a  primary  disease  of  the  lungs  tends  to 
prevent  reinfection,  and  secondly,  the  comparative  clinical 
rarity  of  pulmonary  disease  being  followed  by  disease  of 
the  cervical  nodes. 

Clinical  Forms. — Tuberculous  cervical  adenitis  occurs 
either  in  an  acute  or  a  chronic  form,  the  latter  being  much 
the  more  common. 

Acute  Tuberculous  Adenitis. — Acute  tuberculous  ade- 
nitis is  characterized  by  a  sudden  swelling,  usually  uni- 
lateral, with  slight  or  moderate  pain  and  tenderness.  Red- 
ness and  external  heat  are  often  lacking ;  constitutional 
symptoms  usually  are  slight  or  absent.  After  a  few  days,  in 
a  majority  of  cases,  the  swelling  subsides  somewhat,  the 
pain  and  tenderness  almost  disappear,  and  the  case  passes 
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into  the  class  to  be  described  as  chronic.  In  a  small  minor- 
ity, the  local  inflammatory  symptoms  persist  and  caseation 
followed  by  suppuration  takes  place  within  a  few  weeks  of 
the  onset.  In  a  large  majority,  however,  the  onset  is  less 
sudden,  the  inflammatory  symptoms  less  marked  and  the 
course  much  more  prolonged. 

Chronic  Tuberculous  Adenitis. — While  the  undernour- 
ished and  anaemic  child  frequently  contracts  tuberculosis 
of  the  cervical  nodes,  the  exceptions  are  so  numerous  as  to 
vitiate  the  value  of  the  rule.  The  enlargement  begins  so 
unobtrusively  at  times  that  it  is  difficult  to  determine  the 
exact  date  of  onset.  The  submaxillary  and  superior  deep 
cervical  nodes  are  most  often  affected,  especially  the  so- 
called  tonsillar  nodes  in  the  latter  group.  At  first  only  an 
individual  node  may  be  involved,  but  the  process  quickly 
spreads  to  others  so  that  usually  three  or  more  can  be  clearly 
felt  when  the  physician  is  first  called.  The  swelling  tends  to 
increase  slowly  but  steadily  for  several  weeks  but  may  then 
be  subject  to  exacerbations  and  remissions,  which  render 
prognosis  uncertain.  Throughout  the  course,  one  node  in 
the  affected  group  is  apt  to  be  definitely  larger  than  the 
others.  Still  has  observed  that  the  shape  has  some  bearing 
in  diagnosis.  In  chronic  cases,  especially  when  caseation 
has  occurred,  the  node  tends  to  become  round  rather  than 
oval.  At  the  onset,  both  sides  of  the  neck  may  show  en- 
largement, but  in  general  the  disease  is  unilateral.  As  the 
enlargement  progresses  a  mild  periadenitis  occurs  which 
tends  to  obscure  the  outlines  of  the  nodes,  fuses  them  into 
a  more  solid  mass  and  binds  them  more  or  less  firmly  to  the 
adjacent  tissues.  Apart  from  the  swelling,  local  symptoms 
at  first  are  mild  or  absent  and  the  constitutional  symptoms 
of  tuberculous  toxaemia  usually  only  can  be  elicited  by  care- 
ful questioning — if  at  all.  Frequent  temperature  readings 
may  show  an  occasional  rise  to  100°  Fahrenheit.  An  irregu- 
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lar  range  due  to  a  subnormal  morning  temperature  is  more 
common.  Loss  of  weight  is  comparatively  rare  but  failure 
to  gain  normally  is  the  rule. 

The  general  course  of  tuberculous  adenitis  may  run  from 
a  few  months  to  two  or  three  years ;  some  undergo  complete 
resolution,  especially  about  the  time  of  puberty;  in  others 
the  tendency  is  toward  fibrosis  and,  rarely,  even  calcifica- 
tion. Such  nodes,  after  contraction  has  taken  place,  remain 
as  small,  hard,  permanent  nodules.  Probably  half  of  the 
cases,  if  left  to  run  their  course,  sooner  or  later  undergo 
caseation  and  softening.  In  the  latter  process  mixed  infec- 
tion frequently  plays  a  part.  In  general,  the  larger  the  node, 
the  more  apt  is  suppuration  to  occur.  The  premonitory 
symptoms  of  suppuration  usually  give  definite  warning,  but 
occasionally  a  hard  mass  of  nodes  may  be  converted  into 
an  abscess  within  a  few  days.  In  these  the  softening  may 
have  occurred  in  deeply  placed  nodes  and  the  first  outward 
manifestation  would  be  the  periglandular  abscess  which  sur- 
rounds and  immerses  nodes  that  are  more  superficial. 

The  first  signs  of  softening  in  superficial  nodes  can  be 
detected  by  careful  palpation — especially  if  frequent  obser- 
vations have  established  a  basis  for  comparison.  In  most 
cases,  as  the  softening  proceeds,  the  overlying  skin  becomes 
a  dusky  pink  or  red  in  color,  with  slight  induration.  Finally 
through  this  area  spontaneous  rupture  occurs  in  one  or 
more  places.  The  discharge  may  continue  quite  profusely  for 
several  weeks  and  then  gradually  lessen  almost  to  the  point 
of  healing.  Unless  no  other  nodes  are  affected,  however,  a 
reoccurrence  from  another  caseous  focus  may  be  expected, 
the  remissions  taking  place  over  months  or  years  until  all 
the  involved  nodes  have  broken  down  and  discharged — or 
until  they  have  become  healed  by  fibrosis.  The  chronic 
sinuses  thus  formed  and  the  tuberculous  infiltration  of  the 
skin  leave  disfiguring  contracted  scars,  even  in  the  mildest 
types  of  cases.  In  the  caseation  and  softening  of  the  node 


TUBERCULOSIS  OF  THE  CERVICAL  NODES          79 

itself  the  pus  usually  is  watery  and  contains  small  caseous 
masses.  In  periglandular  abscess,  the  pus  is  thicker,  more 
homogeneous,  but  odorless. 

Diagnosis. — Both  forms  of  tuberculous  cervical  adenitis 
must  be  differentiated  from  non-tuberculous  adenitis — a  dis- 
tinction which  usually  it  is  impossible  to  make  at  the  onset. 
Remembering  the  basic  rule  that  all  infections  drain  to  the 
regional  nodes,  in  any  case  of  adenitis  we  should  first  search 
for  evidence  of  infection  in  the  areas  to  which  the  nodes 
are  tributary.  Definite  swelling  and  congestion  of  the  ton- 
sils, even  without  follicular  involvement,  is  the  most 
common  finding  in  non-tuberculous  infection;  acute  naso- 
pharyngitis,  infected  adenoids,  alveolar  swelling  from 
decayed  teeth,  stomatitis,  impetiginous  or  other  lesions  of 
the  lip,  ears,  face  or  scalp  may  also  be  causative  factors. 
In  many  cases  of  non-tuberculous  adenitis  and  in  practically 
all  cases  of  tuberculosis  of  the  nodes,  the  portal  of  entry  is 
not  marked  by  definite  evidence  of  inflammatory  change, 
and  the  adenitis  appears  as  a  primary  disease.  Allowing 
for  exceptions,  the  following  comparison  may  be  made : 

ACUTE  ADENITIS 

Non-tuberculous  Tuberculous 

Most  cases  occur  in  infancy,  Usually  occurs   after  three 

under  3  years.  •  years. 

Focus    of    infection    often  Practically    never    without 

found.  bacteriological  study. 

Inflammatory  symptoms  Less  pronounced. 

marked. 

Swelling  rapidly  progresses.    Less  rapid. 

Fever  apt  to  be  quite  high    Much,  less  pronounced  and 
and  continuously  intermit-        more  irregular, 
tent  or  remittent. 
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Suppuration  prone  to  occur  Less  frequent  and  delayed, 
within  two  or  three  weeks, 
or  even  earlier. 

If     suppuration    does     not  Apt    to    pass    into    chronic 

occur,  complete  resolution  form.     Complete     resolu- 

in    from    three    to    eight  tion  practically  impossible 

weeks.  within  eight  we,eks. 

Chronic  non-tuberculous  adenitis  also  occurs  and  may 
present  greater  diagnostic  difficulties.  Certain  factors  may 
be  noted,  namely  that  the  swelling  is  usually  bilateral  and 
definitely  related  to  obviously  diseased  tonsils,  adenoids, 
or  naso-pharyngitis.  The  swelling  takes  place  slowly  with 
little  if  any  inflammatory  symptoms  or  periadenitis  and 
rarely  attains  a  large  size.  Unless  the  infecting  focus  be 
removed,  the  enlargement  may  persist  for  several  months, 
but  suppuration  is  rare  and  complete  resolution  the  rule. 

In  the  differentiation  of  tuberculous  from  non-tubercu- 
lous adenitis,  the  general  considerations  specified  in  Chap- 
ter II  must  also  be  taken  into  account.  In  view  of  the 
large  percentage  of  infections  with  the  bovine  bacillus,  we 
may  expect  to  find  that  the  child  with  tuberculous  adenitis 
has  consumed  raw  milk.  Exposure  to  an  "open'*  case  of 
tuberculosis  in  the  household  is  even  more  suggestive.  A 
positive  tuberculin  test  offers  additional  but  not  conclusive 
evidence,  but  a  negative  test,  if  repeated,  has  much  greater 
value.  Finally,  excision  and  bacteriologic  study  of  dis- 
eased tonsils,  adenoids,  or  glands  may  be  done  both  as  a 
therapeutic  and  diagnostic  measure. 

Other  conditions  than  non-tuberculous  adenitis  must 
also  be  differentiated.  Haematoma  of  the  sternocleidomas- 
toid  muscles  has,  in  rare  instances,  been  mistaken  for  tuber- 
culous adenitis.  The  mere  recognition  of  the  possibility  of 
such  an  occurrence  should  be  sufficient  to  obviate  it.  Syphi- 
litic cervical  adenitis,  rare  in  childhood,  usually  can  be  read- 
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ily  diagnosed  on  the  basis  of  a  widespread  involvement  of 
other  nodes;  the  presence  of  other  lesions;  the  absence  of 
suppuration  and  the  Wassermann  reaction.  In  any  progres- 
sive swelling  of  the  cervical  nodes,  Hodgkin's  disease  should 
be  considered  as  a  possibility,  in  spite  of  its  rarity.  As  a 
rule  it  can  be  differentiated  easily  by  the  more  marked  and 
widespread  glandular  involvement ;  absence  of  suppuration ; 
more  marked  asthenia,  and  especially  by  the  blood  picture, 
a  secondary  anaemia  of  increasing  severity  with  a  definite 
increase  in  the  blood  platelets  and  the  transitional  forms 
of  leucocytes. 

Bare  instances  have  been  reported  of  a  generalized 
tuberculous  infection  of  the  superficial  lymphatics.  In  this, 
the  diagnosis  from  Hodgkin's  disease  must  be  made  with 
especial  care. 

Lymphatic  leukaemia  is  another  rare  disease  which  may 
simulate  tuberculosis  at  the  very  beginning.  The  mere  fact 
of  such  occurrence  suggests  the  blood  examination  which 
obviates  error.  Lymphosarcoma  is  even  more  rare  than 
leukaemia,  and  grows  with  such  rapidity  that  its  identity 
rarely  remains  long  in  doubt.  In  both  malignancy  and 
Hodgkin's  disease,  excision  of  a  node  may  be  required  if 
doubt  persists. 

Before  making  a  positive  diagnosis  the  natural  fears  of 
the  parents  must  be  considered,  and  during  the  period  of 
doubt  it  is  best  to  avoid  the  use  of  the  word  tuberculous. 
If  we  fail  to  obtain  the  parents'  cooperation  in  securing  a 
necessarily  strict  regimen  of  treatment,  however,  the  fear 
of  tuberculosis  justly  may  be  invoked  to  gain  compliance 
with  our  orders. 

Prognosis. — As  a  rule  cases  of  tuberculous  cervical  ade- 
nitis run  their  course  without  obvious  clinical  tuberculosis 
elsewhere  in  the  body — at  least  during  the  period  of  child- 
hood. The  explanation  for  this  probably  can  be  found  in 
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the  immunity  conferred  by  active  or  recently  healed  tuber- 
culosis ;  and  clinical  experience  suggests  that  such  immunity 
persists  for  some  years. 

Wang,  in  a  study  of  2000  cases  of  clinical  tuberculosis, 
found  only  twenty  cases  with  the  scars  of  old  tuberculous 
adenitis  which  had  been  contracted  during  childhood.  This 
shows  a  discrepancy  with  Dowd's  figures.  Of  309  hospital 
cases  at  different  ages,  operated  by  him,  and  investigated 
several  years  later,  65  per  cent,  were  cured,  18  per  cent,  were 
found  to  be  suffering  from  other  forms  of  tuberculosis  and 
16  per  cent,  were  dead  of  tuberculosis.  In  private  practice, 
the  results  undoubtedly  would  have  been  much  better,  but 
the  figures  suggest  that  a  too  optimistic  prognosis  is 
not  justified. 

A  minority  of  cases  of  tuberculous  adenitis  will  end 
fatally  in  childhood  either  in  conjunction  with  tuberculous 
disease  elsewhere  in  the  body,  or  rarely,  as  a  result  of 
miliary  dissemination.  Obviously,  the  type  of  treatment 
will  be  an  important  factor  and  the  economic  and  hygienic 
conditions  often  will  determine  the  result.  In  general,  the 
younger  the  child  the  more  guarded  the  prognosis. 

Predictions  as  to  the  healing  of  chronic  sinuses  must  be 
especially  guarded  as  no  definite  time  limit  can  be  set. 

Treatment. — The  general  factors  involved  in  the  prophy- 
laxis of  tuberculosis  will  be  considered  in  Chapter  X. 

Special  prophylaxis,  in  the  case  of  cervical  nodes,  in- 
volves the  use  of  non-tuberculous  milk  and  the  care  of  the 
mouth  and  its  contained  organs.  Raw  milk  always  is  under 
suspicion  unless  the  source  be  carefully  supervised.  Boil- 
ing for  three  minutes  or  pasteurization  at  150°  F.  for  twenty 
to  thirty  minutes  will  render  safe  even  infected  milk. 

Tonsillectomy  is  being  practiced  to  a  constantly  increas- 
ing extent.  Without  debating  the  wisdom  or  harmfulness  of 
such  a  course  it  is  clear  that  complete  removal  of  the  tonsils 
will  obviate  one  possible  portal  of  entry  for  the  tubercle 
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bacillus.  The  statistics  of  the  future  should  throw  a  definite 
light  upon  the  possibility  of  reducing  the  incidence  of  tuber- 
culous adenitis  by  this  procedure. 

The  wisdom  of  removing  tonsils  during  an  attack  of 
tuberculous  adenitis  is  debatable.  The  operation  has  been 
known  to  stimulate  the  tuberculous  process  in  the  node.  On 
the  other  hand,  diseased  tonsils  are  apt  to  furnish  a  mixed 
infection  which  may  determine  suppuration  in  an  otherwise 
mild  tuberculous  process.  If  a  tuberculous  reinfection  is 
unlikely  owing  to  opportunities  for  adequate  control  and 
treatment,  it  is  probably  better  to  dispose  of  the  disease  in 
the  nodes  before  attempting  to  remove  the  tonsils  unless  the 
latter  be  badly  infected.  Care  of  the  teeth  and  the  general 
hygiene  of  the  mouth  are  of  equal,  or  possibly  even 
greater,  importance. 

Curative  Treatment. — The  principles  of  constitutional 
treatment  also  will  be  outlined  in  Chapter  X.  They  form 
the  basis  for  the  care  of  the  case  no  matter  what  special 
procedure  may  be  adopted. 

X-ray. — In  general,  the  embryonal  type  of  cells  are  par- 
ticularly susceptible  to  the  action  of  the  Roentgen  rays  and 
the  cells  of  diseased  tissue  are  more  vulnerable  than  healthy 
cells.  Round  cell  infiltration  and  lymphoid  cells  are  easily 
destroyed  while  connective-tissue  cells  are  more  imper- 
vious. On  this  basis,  X-rays  are  employed  in  the  treatment 
of  tuberculous  adenitis,  with  the  view  of  bringing  about  the 
destruction  of  the  lymphoid  cells  and  their  replacement  by 
connective  tissue.  It  is  believed  also  that  lymphatic  chan- 
nels can  be  obliterated  and  the  growth  of  connective  tis- 
sue stimulated. 

X-ray  treatment,  to  be  effective,  must  be  used  in  the  early 
stages  before  caseation  and  softening  have  begun.  There 
is  danger  in  overtreatment  and  it  is  actually  contra-indi- 
cated after  the  stage  of  softening  has  been  reached.  It  is 
also  claimed  that  X-ray  treatment  makes  surgical  removal 
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more  difficult  so  that  its  use  should  be  restricted  to  early 
cases  where  operative  treatment  is  contra-indicated  or  re- 
fused. A  light  exposure,  not  oftener  than  once  a  week,  is 
generally  advised. 

Tuberculin  and  Heliotherapy. — The  general  considera- 
tions for  and  against  tuberculin  treatment ;  and  the  Eollier 
treatment  by  sunlight — will  be  considered  in  Chapter  X. 

Surgical  Removal. — The  chief  advantages  claimed  for 
early  surgical  interference  in  tuberculous  adenitis  are  that 
the  spread  of  tuberculosis  to  other  structures  is  checked; 
that  the  disfiguring  scars  which  often  follow  suppuration 
are  prevented  and  that  it  shortens  the  case  by  months  or 
even  years.  The  first  argument  depends  in  part  upon  the 
fact  that  post-mortem  evidence  in  cases  dying  from  other 
causes  often  discloses  coincident  involvement  of  mesenteric, 
bronchial  and  cervical  nodes,  and  the  statement  is  made  that 
the  disease  has  progressed  from  the  cervical  to  the  other 
chains  of  nodes.  We  have  seen  in  Lecture  I  that  such  a 
sequence  is  extremely  unlikely  on  anatomical  grounds  and 
the  mediastinal  and  abdominal  involvement  in  these  cases  in 
all  probability  has  arisen  either  coincidently  with  that  of  the 
nodes  or  from  an  independent  or  consequent  infection. 
Clinically  we  know  that  in  most  cases  of  tuberculous  cervical 
adenitis  the  disease  is  limited  to  these  structures.  While 
early  removal  therefore  may  be  effective  in  preventing  an 
extension  of  the  disease  to  other  nodes  in  the  neck,  chiefly 
by  removal  of  all  the  accessible  nodes,  it  probably  does  not 
influence  greatly  the  incidence  of  clinical  tuberculosis  else- 
where. That  an  early  operation  prevents  ugly  scarring  and 
that  a  skilful  removal  of  all  the  nodes  is  a  time-conserving 
procedure,  constitute  its  chief  advantages.  It  should  be 
done  preferably  before  suppuration  has  occurred,  although 
the  latter  is  not  a  definite  contra-indication.  The  operation, 
to  be  successful,  must  be  thorough,  with  the  removal  of  all 
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the  nodes,  healthy  and  diseased,  both  superficial  and  deep. 
It  often  taxes  the  skill  of  the  most  experienced  surgeon  and 
should  never  be  attempted  by  the  novice. 

A  few  operated  cases  have  developed  miliary  tubercu- 
losis, presumably  from  infection  being  introduced  into  the 
general  circulation.  This  forms  an  additional  argument 
for  early  operation  and  casts  some  doubt  on  the  advisability 
of  interference  in  advanced  cases. 

It  is  particularly  important  to  rule  out  the  presence  of 
pulmonary  tuberculosis  before  advising  operation,  as  the 
anaesthetic  and  operative  shock  may  seriously  affect  a  pul- 
monary lesion. 

If  operation  is  not  to  be  done,  and  suppuration  occurs, 
the  pus  should  be  removed  early  through  a  small  simple 
incision,  without  scraping  or  much  pressure.  If  the  pus  is 
deeply  seated,  incision  may  be  superficial  and  the  abscess 
evacuated  by  introducing  a  closed  hasmostat  which  can  then 
be  opened  and  removed,  thereby  securing  a  sufficiently  wide 
opening  to  the  pus  cavity.  Subsequent  abscesses,  which  are 
practically  sure  to  occur,  may  be  opened  as  they  develop. 
The  injection  of  irritating  antiseptics  such  as  iodoform  and 
iodine,  should  not  be  done.  Simple  surgical  external  clean- 
liness is  productive  of  the  best  results. 

SUMMARY 

During  the  period  when  tuberculosis  of  cervical  nodes  is 
strongly  suspected,  appropriate  constitutional  treatment 
should  be  carried  out.  When  the  diagnosis  is  cer- 
tain our  further  course  may  be  governed  by  results 
and  circumstances. 

If  the  conditions  are  suitable,  the  control  of  the  case 
adequate  and  improvement  is  definite  and  progressive,  noth- 
ing else  may  be  necessary.  If  economic  factors,  or  lack  of 
cooperation  on  the  part  of  the  child  and  the  parents  exist ; 
or  if  new  nodes  become  involved  or  the  swelling  increase, 
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X-ray  or  operation  may  be  advised.  As  will  be  seen  later, 
if  tuberculin  treatment  is  to  be  used,  it  should  be  instituted 
as  soon  as  the  diagnosis  is  certain,  regardless  of  the  results 
of  constitutional  treatment  but  in  conjunction  with  it. 

It  may  be  of  interest  to  consider,  in  condensed  form,  the 
"Standards  of  Diagnosis  and  Treatment  of  Tuberculous 
Glands,"  which  were  issued  by  the  Community  Health  and 
Tuberculosis  Demonstration  of  the  National  Tuberculosis 
Association  at  Framingham,  Mass. 

1.  Enlargement  of  cervical  glands  is  to  be  diagnosed 
only  when  they  can  be  easily  seen  or  felt.    Any  well-marked 
enlargement  of  the  anterior  cervical  glands  that  persists  for 
several  months  after  throat  and  mouth  infections  have  been 
relieved  should  be  considered  tuberculous. 

2.  Exposure  to  a  known  case  of  tuberculosis  increases 
the  probability  of  the  tuberculous  nature  of  such  enlarged 
glands  but  does  not,  of  course,  constitute  absolute  proof. 

3.  Other  causes :  During  or  following  the  acute  infectious 
diseases  of  childhood ;  acute  and  chronic  tonsillar  infections ; 
pharyngitis;  carious  teeth;  leukaemia,  Hodgkin's    disease; 
syphilis ;  middle-ear  disease ;  eczema,  mycosis  or  irritation 
of  the  ear  and  scalp,  etc.    Enlarged  glands  posterior  to  the 
sternocleidomastoid,  usually  are  non-tuberculous,  especially 
in  children, 

4.  In  the  presence  of  constitutional  symptoms;  lack  of 
endurance,  loss  in  weight,  anaemia,  fever,  rapid  pulse ;  tuber- 
culosis should  be  seriously  considered  as  a  possible  cause  of 
enlarged  glands. 

5.  As  a  rule,  tuberculosis  should  be  considered  if  the  en- 
largement persists  for  three  months  or  more  following  elimi- 
nation of  other  possible  causes. 

6.  Diseased  tonsils  and  carious  teeth  should  be  removed 
before  making  the  diagnosis.    Although  tuberculosis  may 
exist  in  the  presence  of  evident  focal  infection,  it  is  better 
to  take  it  for  granted  that  such  glands  are  not  tuberculous 
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until  the  effect  of  the  removal  of  septic  foci  has  been  ob- 
served. Persistence  after  this  is  fairly  conclusive  evidence 
that  the  enlargement  is  tuberculous.  (If  other  causes  such 
as  Hodgkin's  disease  are  ruled  out. — J.  C.  G.) 

7.  In  case  of  doubt,  it  is  better,  particularly  in  adults, 
to  remove  a  gland  for  pathological  examination.    Tonsils 
and  adenoids  also  should  be  examined  histologically  and  by 
animal  inoculation.    If  these  are  tuberculous,  it  is  wise  to 
conclude  that  the  glands  also  are  tuberculous. 

8.  Confirmatory  evidence  may  be  secured  from  the  skin 
test,  X-ray  and  general  examination  for  manifest  tubercu- 
losis in  other  parts  of  body. 

TREATMENT 

1.  Tuberculous  glands  should  always  be  treated  as  a 
general  disease  with  local  manifestations. 

2.  All  possible  portals  of  entry  of  infection  such  as  the 
teeth,  naso-pharynx,  tonsils,  infections  of  the  ear  and  scalp 
should  be  examined  and  treated. 

3.  Tuberculin,  surgery,  heliotherapy  and  X-ray  may  be 
valuable  when  associated  with  hygienic  treatment.  The  lat- 
ter should  play  a  most  important  part.     No  one  method 
should  be  used  to  the  exclusion  of  others. 

Individualization  is  important. 


CHAPTER  IV 

TUBERCULOSIS  OF  THE 
UPPER  RESPIRATORY  TRACT 


CHAPTER  IV 


TUBERCULOSIS  of  the  upper  respiratory  tract  is  exceed- 
ingly rare  in  children.  Apart  from  the  tonsils,  the  struc- 
tures most  frequently  involved  are  the  pharyngeal  lymphoid 
tissue  and  the  eustachian  tube  and  middle  ear. 

Tuberculosis  of  the  tonsil  exists  chiefly  in  a  histological 
sense  as  actual  macroscopic  lesions  are  extremely  rare.  In 
Chapter  III  the  role  of  the  tonsil  as  a  portal  of  infection  has 
been  discussed.  The  large  proportion  of  tonsils  infected 
with  tubercle  bacilli  has  been  determined  chiefly  by  animal 
inoculation.  Probably  at  least  5  per  cent,  of  excised  tonsils 
also  show  histological  tubercles  which  are  without  any  clini- 
cal significance  in  the  vast  majority  of  cases. 

Betropharyngeal  abscess  may  be  tuberculous,  originat- 
ing from  caseous  retropharyngeal  lymph-nodes,  a  Pott's 
disease  of  the  cervical  vertebrae  or  from  a  suppurating  cer- 
vical adenitis  which  burrows  along  the  posterior  wall  of  the 
pharynx.  A  retropharyngeal  abscess  of  any  type  usually  is 
slow  and  insidious  in  its  onset.  This  is  particularly  true 
of  the  tuberculous  variety. 

The  first  symptoms  noted,  as  a  rule,  are:  (1)  Respira- 
tory difficulty,  especially  during  inspiration ;  later  this  may 
lead  to  extreme  dyspnoea  and  cyanosis.  (2)  Dysphagia,  so 
marked  at  times  as  to  cause  the  child  to  refuse  all  nourish- 
ment. (3)  Partial  fixation  of  the  head,  either  in  a  central 
or  lateral  position.  In  most  cases  the  child  keeps  the  mouth 
open  constantly. 

Snoring  during  sleep  and  a  croupy  cough  by  day  often 
suggest  the  presence  of  adenoids  and  laryngeal  diphtheria. 
The  posterior  cervical  nodes  frequently  are  enlarged  and 
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tender,  and  in  the  presence  of  large  collections  of  pus,  it  is 
often  possible  to  determine  fluctuation  posterior  to  the 
sternomastoid  muscle.  In  any  suspected  case  the  finger 
should  always  be  used  in  making  the  diagnosis  because  of 
the  difficulty  in  obtaining  a  good  view  of  the  pharyngeal 
wall,  especially  in  infants. 

On  account  of  the  possibility  of  extension  into  the  medi- 
astinum and  also  the  danger  of  suffocation  from  the  spon- 
taneous rupture  of  a  neglected  retropharyngeal  abscess, 
early  diagnosis  and  evacuation  of  the  pus  are  of  great  im- 
portance. If  the  opening  is  to  be  made  in  the  bulging 
pharyngeal  wall,  the  patient  should  be  held  at  an  angle  of 
45°,  with  the  operator  prepared  to  invert  the  child  imme- 
diately, by  lifting  by  the  feet,  if  there  is  much  pus  or  any 
difficulty  in  breathing. 

Tuberculous  abscesses  that  show  any  bulging  back  of  the 
sternomastoid  should  be  opened  externally  rather  than  in 
the  pharynx,  since  a  tuberculous  sinus  in  the  throat  is  much 
more  dangerous  and  heals  with  greater  difficulty  than  does 
the  external  sinus. 

Tuberculous  otitis  media  may  originate  from  infection 
by  way  of  the  eustachian  tube  or  by  the  blood  or  lymph 
stream.  The  latter  also  are  pathways  of  infection  for  a 
tuberculous  mastoiditis  which  may  arise  without  any  disease 
of  the  middle  ear. 

The  special  characteristics  of  a  tuberculous  otitis  are  a 
painless  onset  in  which  a  discharge  often  is  the  first  sign, 
chronic  and  intractable  course,  and  multiple  perforations 
in  the  tympanic  membrane.  These  often  coalesce,  produc- 
ing a  large  opening.  In  none  of  the  suppurative  types  of 
otitis  media  is  complete  deafness  more  likely  to  occur  and 
tuberculous  meningitis  is  a  possible  sequel.  All  of  these 
affections,  except  tonsillar  tuberculosis,  are  almost  invari- 
ably secondary  to  pulmonary  tuberculosis. 
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TUBERCULOSIS  OF  THE  EYE 

Tuberculosis  of  the  eye  in  childhood  is  of  comparatively 
slight  clinical  importance  except  in  the  form  of  choroidal 
tubercles  which  comprise  one  of  the  diagnostic  points  in 
connection  with  miliary  tuberculosis,  with  or  without  menin- 
gitis. They  appear  as  yellowish  white  spots  varying  in  size 
from  1  to  1.5  mm.,  occasionally  larger  (de  Schweinitz). 

The  controversy  as  to  the  tuberculous  origin  of  phlyc- 
tenular  conjunctivitis  is  still  too  active  to  permit  of  any 
didactive  statement.  Its  subjects  are  often  tuberculous  and 
badly  nourished  children  and  a  positive  tuberculin  skin  test 
is  found  in  a  very  large  percentage  of  them.  On  the  other 
hand,  the  tubercle  bacillus  has  never  been  demonstrated 
in  the  lesions  or  in  the  secretions.  According  to  de  Schwei- 
nitz infectious  rhinitis  is  always  present,  and  usually  the 
submaxillary  and  cervical  nodes  are  swollen  and  there  is 
eczema  of  the  lip  and  nares.  With  the  outbreak  of  the  small 
phlyctenules  near  the  corneal  margin  or  directly  upon  it, 
there  develop  photophobia,  injection  of  the  blood-vessels 
and  increased  lacrymation.  In  the  so-called  multiple  form, 
numerous  minute  phlyctenules  may  be  scattered  over  the 
entire  conjunctiva,  with  corresponding  increase  in  the 
symptoms  of  irritation  and  photophobia.  Phlyctenular 
conjunctivitis  is  frequently  associated  with  a  phlyctenular 
keratitis,  so  that  not  rarely  the  clinical  picture  is  that  of  a 
phlyctenular  kerato-conjunctivitis. 

TUBERCULOSIS  OF  THE  LOWER  RESPIRATORY  TRACT — TRACHEA . 

The  trachea  practically  is  never  affected  except  in  the 
late  stages  of  pulmonary  tuberculosis  or  by  contiguity  to, 
or  rupture  of,  the  adjacent  caseous  tracheo-bronchial  nodes. 
The  immunity  of  the  trachea  must  be  due  to  several  factors ; 
its  large  calibre,  the  rapidity  with  which  the  air  and  its 
contained  particles  pass  through  the  relatively  tough  walls 
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and  especially  the  activity  of  the  ciliated  epithelium  which 
constantly  drives  out  foreign  particles. 

During  the  late  stages  of  tuberculosis  when  the  reflex 
excitability  and  cough  are  diminished  owing  to  the  asthenia, 
the  infectious  mucus  finds  lodgment  on  the  surface  of  the 
trachea  and  secondary  ulcerations  may  occur. 

PHYSICAL    EXAMINATION 

Before  taking  up  the  description  of  pulmonary  tubercu- 
losis in  childhood,  we  may  consider  in  what  respects  the 
characteristics  of  the  normal  physical  signs  over  the  chests 
of  children  differ  from  those  in  adults. 

Particularly  important  is  the  method  of  examination. 
Owing  to  the  resiliency  of  the  ribs  the  chest  must  be  in  a 
uniform  position  so  that  the  pressure  on  both  sides  shall 
be  equal.  The  child  must  be  flat  on  the  back  or  flat  on  the 
chest  and  stomach  or  sitting  erect  or  standing.  Mistakes 
inevitably  will  occur  if  we  attempt  to  interpret  the  signs 
elicited  over  a  lung  which  is  in  any  way  compressed  or 
limited  unequally  in  comparison  with  its  fellow.  It  may  also 
be  useful  to  fix  the  anatomical  landmarks  of  the  main  bron- 
chial tubes,  as  described  by  Joseph  A.  Blake. 

The  bifurcation  lies  at  the  level  of  the  third  costal  carti- 
lage under  the  right  border  of  the  sternum.  Anteriorly,  the 
right  bronchus  extends  from  the  third  chondrosternal 
articulation  to  the  fifth  rib  in  the  right  parasternal  line ;  the 
left  bronchus  extends  from  the  same  point  to  the  fifth  rib, 
just  internal  to  left  mammary  line.  Posteriorly,  the  right 
bronchus  extends  from  a  point  opposite  the  third  chondro- 
sternal articulation  to  the  eighth  rib  one  inch  to  the  right  of 
the  spine ;  the  left  bronchus  extends  from  the  same  point  to 
the  eighth  rib  one  and  a  half  inches  to  the  left  of  the  spine. 

There  are  many  healthy  children  under  ten  years  of  age 
who  show  winged  scapulae  due  to  deficient  muscular  de- 
velopment, particularly  of  the  trapezius,  rhomboids  and  the 


FIG.  1. 
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lets; I,  infundibulum;  R.  P.  A.,  right  pulmonary  artery;  L.  A.,  left  auricle;  M. 
L.,  mitral  leaflets;  T.  L.,  tricuspid  leaflets;  L.  L.,  left  lungs. 
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latissimus  dorsi.  This  sign  therefore  practically  is  without 
significance.  Deficient  expansion  of  the  chest,  which  is  of 
such  significance  in  diagnosis  in  adults,  can  rarely  be  inter- 
preted literally  in  children  owing  to  the  normal  occurrence 
of  irregular  expansion.  Even  a  well-marked  inequality  in 
the  movement  of  the  two  sides  may  be  of  no  significance 
unless  it  be  accompanied  by  definite  signs  of  involvement 
of  lungs  and  pleura. 

Harshness  of  breath  sounds  in  or  near  the  median  line, 
front  or  back,  as  far  down  as  the  bifurcation  of  the  bronchi 
is  noted,  of  course,  in  adults,  but  in  children  the  breathing 
is  not  only  harsh  but  perfectly  tubular.  It  is  heard  well 
to  the  right  and  left  of  the  sternum  anteriorly  in  the  first, 
second  and  third  interspaces  for  a  distance  of  at  least  3  to  5 
cm.  from  the  median  line,  and  from  as  far  out  as  the  inner 
edge  of  the  scapulas  down  to  the  level  of  the  fifth  or  sixth 
dorsal  spines  posteriorly.  Lesions  should  never  be  diag- 
nosed in  these  areas  on  the  basis  of  tubular  breathing  alone. 
On  the  right  side  anteriorly  this  tubular  breathing  can  be 
heard  at  times  as  far  out  as  the  mid-clavicular  line.  Con- 
solidation of  the  right  upper  lobe  therefore  can  only  be 
diagnosed  safely  by  auscultation  at  a  point  beyond  the  mid- 
clavicular  line,  particularly  in  the  apex  of  the  axilla,  where 
the  chest  wall  is  thinner  than  at  any  other  place. 

On  the  left  side  posteriorly  we  find  that  the  static  rela- 
tions between  heart  and  lung  may  influence  the  auscultatory 
phenomena.  Reference  to  Fig.  1  shows  the  extent  to  which 
the  heart  fills  the  anteroposterior  diameter.  The  body  in 
the  illustration  is  that  of  a  three-year-old  child,  in  frozen 
section  at  a  point  2  cm.  to  left  of  the  midsternal  line.  En- 
largement of  the  heart  or  of  the  pericardial  sac  will  pro- 
foundly influence  the  sounds  over  the  left  lower  pulmonary 
lobe.  Distant  bronchial  breathing  on  the  left  side  near  the 
spine,  as  far  down  as  the  seventh  or  eighth  dorsal  vertebra, 
may  be  quite  normal,  even  when  the  heart  is  not  enlarged. 
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To  a  less  extent  this  is  true  also  on  the  right  side.  In  both 
cases  the  transmission  must  depend  upon  the  extension  of 
the  main  bronchial  stems  to  the  lower  lobes,  that  on  the  left 
being  somewhat  the  longer. 

Landis  and  Kaufmann  have  called  attention  to  a  bron- 
chial character  of  the  breath  sounds  produced  at  times  when 
the  expired  air  is  forced  up  into  the  nasopharynx,  with  the 
breathing  partly  nasal  and  partly  by  mouth.  This  is  prob- 
ably due  to  some  anatomical  peculiarity  or  to  the  presence 
of  small  adenoids,  and  may  be  obviated  if  the  child  is  old 
enough  to  adopt  a  pure  type  of  mouth  breathing. 

The  ease  with  which  respiratory  sounds  are  transmitted 
in  childhood  gives  rise  to  error.  Bales  produced  in  the 
trachea  and  larger  bronchi  may  be  heard  over  a  wide  and 
distant  area  and  show  an  astonishing  variability  in  inten- 
sity and  distribution.  Breath  sounds,  produced  on  one  side, 
may  be  heard  clearly  over  the  other.  The  bronchial  breath- 
ing heard  over  a  solidified  lobe  also  may  be  heard  quite 
plainly  over  the  opposite  side  at  the  same  level — in  fact, 
more  plainly  than  over  the  affected  lobe  if  the  latter  be 
covered  with  a  thick  layer  of  fibrinous  pleurisy. 

The  murmur  sometimes  heard  under  the  clavicle,  which 
originates  in  the  subclavian  artery,  evidently  has  no  definite 
pathologic  significance  in  view  of  the  frequency  with  which 
it  can  be  heard  in  normal  individuals. 

The  irregularity  of  the  respiratory  action  in  early  life  is 
rarely  alluded  to  in  literature,  and  yet  it  may  sometimes 
lead  to  wrong  interpretation.  Atelectasis,  partial  or  com- 
plete, receives  full  consideration,  but  the  weakness  of  the 
inspiration,  even  to  a  much  later  date  than  infancy,  often 
produces  surprising  effects  upon  the  respiratory  sounds, 
especially  in  children  who  are  bed-bound  and  therefore  de- 
prived of  the  stimulus  of  exercise,  and  who,  at  the  same 
time,  are  too  young  to  cooperate  by  voluntary  respiratory 
effort.  I  have  found  that  pressure  on  the  trachea,  in  the 
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suprasternal  notch,  will  almost  invariably  stimulate  a  cough 
with  its  preliminary  deep  inspiration,  without  seriously  dis- 
turbing the  entente  cordial  between  patient  and  examiner. 

It  should  be  emphasized  that  most  auscultatory  signs 
must  be  confirmed  by  repeated  examination  and  checked  by 
percussion  before  the  final  decision  is  reached. 

In  ausculting  over  the  chests  of  thin  infants,  it  is  diffi- 
cult or  impossible  to  secure  a  tight  fit  of  the  ordinary 
stethoscope  to  parts  of  the  chest  wall,  owing  to  the  narrow 
depressions  between  the  ribs ;  the  special  forms  of  resonat- 
ing stethoscopes  give  even  worse  results  on  account  of  their 
larger  size.  For  such  cases  a  short  section  of  very  thick  soft 
rubber  tubing  of  large  calibre  may  be  fitted  over  the  bell  of 
the  stethoscope.  The  pliability  of  the  soft  rubber  will  per- 
mit of  accurate  coaptation.  It  is  a  safe  general  rule  to 
auscult  with  the  ear  applied  to  the  chest  in  doubtful  cases, 
in  addition  to  using  the  stethoscope.  Certain  sound  vibra- 
tions are  conducted  by  the  cranial  bones  which  otherwise 
would  be  missed.  The  direct  use  of  the  ear  also  obviates 
the  difficulties  caused  by  the  bony  chest. 

Fishberg  emphasizes  the  importance  of  Grancher'8 
method  of  "single-phase  auscultation."  It  consists  in  lis- 
tening to  inspiration  alone  and  comparing  the  right  and  left 
sides,  at  the  same  time  neglecting  the  expiratory  sound 
entirely,  after  which  expiration  is  studied  in  the  same  way. 
The  method  has  certain  advantages  and  should  be  used  in 
doubtful  cases,  when  uniformity  in  the  respiratory  excur- 
sions can  be  secured. 

In  percussion,  the  action  of  the  plexor  must  be  relatively 
light,  owing  to  the  extreme  resiliency  of  the  chest  walls. 
Over  the  angle  or  curve  of  the  ribs,  the  vibrations  normally 
are  shorter  and  higher  pitched,  so  that  a  note  which  sounds 
relatively  dull  often  is  produced. 

The  possible  effect  of  the  liver  dulness  and  gastric  or 
abdominal  tympany  upon  the  notes  over  the  bases  scarcely 
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needs  comment.  We  should  also  remember  that  apiceal 
lesions  in  the  tuberculosis  of  early  life  are  much  less  common 
than  in  adults,  and  that  lesions  in  the  lower  lobes  are  pro- 
portionately less  rare. 

LUNGS,  BRONCHI  AND  BRONCHIAL,  NODES 

More  or  less  involvement  of  the  lungs  occurs  in  almost 
100  per  cent,  of  fatal  cases  of  tuberculosis  in  adults  and,  to 
all  practical  purposes,  pulmonary  tuberculosis  is  the  chief 
clinical  lesion  in  the  vast  majority. 

In  childhood,  on  the  other  hand,  pulmonary  tuberculosis, 
in  the  clinical  sense,  is  of  much  less  importance  than  other 
forms.  Post-mortem  statistics  show  very  clearly  that  infec- 
tion of  the  lung  occurs,  nevertheless,  in  the  overwhelming 
majority  of  fatal  cases,  while  infection  of  the  bronchial 
nodes  shows  about  the  same  percentage  of  incidence. 

For  example,  Hand  found  among  115  autopsies  on  tuber- 
culous children  up  to  twelve  years  of  age  at  the  Children's 
Hospital,  Philadelphia,  that  the  lungs  showed  lesions  in  78 
per  cent,  of  the  cases  and  the  nodes  were  tuberculous  in 
81  per  cent.  At  the  Babies'  Hospital,  in  New  York,  Holt 
reported  92  per  cent,  of  pulmonary  involvement  and  from 
80  to  90  per  cent,  of  bronchial  node  involvement  in  423 
autopsies  on  infants  under  three  years  of  age.  Figures  from 
the  Pendleton  Hospital  in  England  (quoted  by  Holt),  among 
children  chiefly  over  three  years  of  age,  showed  that  the 
lungs  were  infected  in  93  per  cent. ;  the  bronchial  nodes  in 
70  per  cent.  Even  in  the  middle  of  the  last  century  Rilliet 
and  Barthez  reported  comparable  figures  in  312  autopsies, 
viz.,  84  per  cent,  of  pulmonary  involvement  and  79  per  cent, 
of  bronchial  node  involvement. 

Another  fact  which  all  autopsy  reports  emphasize  is 
the  much  greater  tendency  for  tuberculosis  to  show  a  wide- 
spread distribution  throughout  all  the  organs  of  the  body 
in  children  than  in  adults. 
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Anthon  Ghon  has  published  the  results  of  his  most  thor- 
ough and  painstaking  autopsy  studies  in  cases  which  showed 
the  lesions  of  tuberculosis,  although  death  was  often  due  to 
other  causes.  In  the  preface  he  states  that  in  1876  Parrot 
formulated  a  law  to  the  effect  that  there  is,  in  the  child, 
whose  organs  are  immature  and  better  adapted  for  investi- 
gation than  an  adult's,  no  affection  in  the  lungs  which  will 
not  also  be  present  in  the  adjoining  lymphatic  nodes  and 
vice  versa.  Parrot  stated  that  the  change  in  the  lung  might 
be  difficult  to  find,  as  it  might  not  exceed  the  size  of  a  pin- 
head,  but  that  it  was  always  found  by  him  in  his  numer- 
ous autopsies. 

Kiiss  and  Hutinel  reaffirmed  the  truth  of  Parrot 's  law  as 
it  applies  to  tuberculosis,  and  later  E.  Albrecht,  on  the  basis 
of  1060  autopsies  on  tuberculous  children,  also  stated  his 
belief  that  the  primary  infection  of  the  lung  in  childhood  is 
aerogenous — most  probably  originating  in  the  small  lymph- 
atic nodes  of  the  fibrous  membrane  of  the  bronchioles.  From 
this  beginning,  infection  involves  the  lung,  to  be  followed 
later  by  passage  of  the  organisms  to  the  trachea!  and 
bronchial  nodes. 

Foedisch,  Sigg,  Birch-Hirschfeld,  Nagele  and  others 
also  reiterate  the  belief  that  the  vast  majority  of  cases  of 
tuberculosis  of  the  bronchial  nodes  originates  from  a 
primary  lung  focus  and  that  the  rare  exceptions  may  be 
explained  by  the  failure  of  the  bacillus  to  give  rise  to  a  lesion 
in  its  passage  through  the  lung. 

In  184  autopsies  on  tuberculous  children  at  St.  Anne's 
Hospital,  Vienna,  Ghon  found  a  primary  lung  focus  in  92.4 
per  cent,  of  cases  and  only  7.6  per  cent,  of  involvement  of 
the  nodes  without  such  definite  primary  lung  focus.  Among 
the  170  positive  cases  there  was  only  one  in  which  there 
was  no  lesion  in  the  body  other  than  that  in  the  lung  and 
thirty-four  with  lesions  both  in  the  lung  and  the  adjoining 
bronchial  nodes  but  not  elsewhere. 
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Among  the  184  cases,  162,  or  88  per  cent.,  showed  the 
lungs  as  the  channel  of  infection ;  one  case  showed  the  ton- 
sils ;  three  showed  the  intestines ;  one  apparently  showed  the 
skin;  fifteen  showed  both  lung  and  other  organs,  and  in 
two  there  was  no  recognizable  channel  of  infection.  These 
results  of  Ghon  's  are  based  upon  his  own  most  careful  and 
painstaking  work.  His  conclusions  are  formulated  solely 
upon  anatomico-pathological  grounds.  Although  it  is  ques- 
tionable whether  the  age  of  lesions  can  be  definitely  deter- 
mined on  this  basis,  the  results  nevertheless  form  strong 
evidence  in  favor  of  the  inhalation  theory  of  infection. 
Ghon  is  convinced  that  the  lung  focus  almost  always  pre- 
cedes the  infection  in  the  nodes. 

He  was  able  for  the  most  part  to  confirm  Albrecht's  be- 
lief as  to  the  primary  point  of  development  of  lung  infec- 
tions and  found  that  he  could  trace  out  a  small  bronchus  as 
far  as  the  focus  in  front  of  it  or  in  which  it  apparently  ended. 
Cornet,  the  great  advocate  of  the  inhalation  theory,  believed 
that  the  mucosa  of  the  small  bronchi,  terminal  bronchioles 
and  the  alveolar  walls  at  the  point  where  the  cylindrical  epi- 
thelium comes  to  an  end  and  passes  over  into  the  flat  epithe- 
lium of  the  pulmonary  alveoli,  are  the  points  of  election  for 
the  lodgment  of  the  infecting  organism.  Cornet  also 
believed  that  in  children  the  passage  of  the  bacilli  from  the 
lungs  to  the  bronchial  nodes  is  f  acih'tated  chiefly  because  the 
lymphatic  spaces  are  relatively  wider  and  also  because  they 
have  not  become  blocked  by  the  carbon  particles  which  we 
find  in  adults. 

On  the  basis  of  the  exhaustive  study  of  the  lymphoid 
structure  of  the  lung  by  W.  S.  Miller,  and  of  his  own  careful 
X-ray  examination  of  inflated  lungs,  Kennon  Dunham  be- 
lieves that  in  the  vast  majority  of  cases  of  pulmonary  tuber- 
culosis, the  bacillus  is  carried  in  the  inspired  air  as  far  as 
the  ductus  alveolaris;  from  there  it  is  transferred  by  the 
phagocytes  to  the  lymphatic  tissue.  If  neither  the  phago- 
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cyten  nor  the  lymphoid  tissue  is  able  to  destroy  the  bacillus, 
or  if  the  lymphatics  cannot  drain  the  area  to  the  regional 
bronchio-tracheal  nodes,  the  tuberculous  lesion  develops  in 
or  near  this  lymphoid  centre. 

In  Ghon's  studies  the  right  lung  showed  more  primary 
foci  than  the  left  and  the  right  upper  lobe  was  the  most 
often  affected.  All  authorities  are  in  practical  agreement 
with  this.  The  extreme  apices,  however,  are  not  nearly  so 
often  affected  as  in  adults  and  the  majority  of  demonstrable 
clinical  lesions  are  found  in  the  lower  part  of  the  upper 
lobes,  in  the  middle  lobe  on  the  right,  and  the  upper  por- 
tion of  both  lower  lobes.  It  has  been  believed  that  this  dis- 
tribution depended  in  large  part  upon  the  fact  that  the 
bronchial  nodes  were  first  infected  and  that  the  disease 
spread  from  them  to  the  lungs  through  the  lymphatics. 
Ghon's  conclusions  are  at  variance  with  this  and  in  view 
of  his  painstaking  work  and  of  the  fact,  which  he  points  out, 
that  the  lymphatic  current  clearly  passes  centripetally 
toward  the  bronchial  nodes,  the  theory  is  open  to  doubt. 

On  anatomical  grounds  it  is  difficult  to  see  how  infection 
could  travel  through  the  lymphatics  in  a  retrograde  direc- 
tion on  account  of  the  valves.  The  normal  drainage  of  all 
the  pulmonary  lymphatics  is  toward  the  mediastinal  nodes, 
with  the  exception  of  the  lymphatics  in  the  periphery  of  the 
lung  which  drain  toward  the  pleura.  Only  in  the  event  that 
the  lymphatic  channels  are  blocked  or  compressed  would 
the  tubercle  bacilli  be  likely  to  involve  the  channels  them- 
selves and  thus  favor  retrograde  infection  toward  the  lung. 
The  disease  may  also  spread  secondarily  by  contiguity  from 
nodes  to  bronchi,  pleura  or  lung. 

In  Ghon's  series  a  remarkable  percentage  showed  evi- 
dence of  healing;  55  per  cent,  of  the  lung  lesions  were  still 
progressing,  but  15  per  cent,  showed  signs  of  anatomical 
healing  and  30  per  cent,  were  anatomically  healed.  This 
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was  found  to  bear  definite  relation  to  the  age  of  the  patient 
For  example,  under  one  year  of  age  forty-seven  cases 
showed  progressive  lung  lesions,  three  showed  signs  of  heal- 
ing, and  none  was  healed,  while  from  eight  to  fourteen  years 
of  age,  six  were  progressive  lesions,  three  were  in  the 
process  of  healing  and  twenty-one  were  healed. 

This  corresponds  to  our  clinical  knowledge  of  the  disease 
and  opens  an  extremely  interesting  field  for  conjecture. 
Why  should  children  from  eight  to  fourteen  years  of  age 
show  such  a  remarkable  resistance  to  the  progression  of  the 
disease  in  spite  of  the  ever-increasing  percentage  of  infec- 
tions at  this  period? 

Another  result  in  Ghon's  studies  also  is  difficult  to  under- 
stand, viz.,  that  in  83  per  cent,  of  the  cases  only  one  primary 
lung  focus  was  found  and  that  in  only  2JL  per  cent,  were 
the  foci  more  than  five  in  number  and  too  numerous  to  be 
determined — also  the  remarkably  large  percentage  of  cases 
where  the  focus  was  small,  scarcely  exceeding  the  size  of 
a  pea,  while  in  some  the  lung  lesions  were  scarcely  to  be 
found  at  all  without  the  most  careful  search,  thereby  ex- 
plaining the  ease  with  which  such  foci  can  be  overlooked. 
Why  the  infection  of  the  lung  should  be  of  such  limited  ex- 
tent in  so  many  cases  certainly  is  difficult  of  explanation. 
It  should  be  stated,  however,  that  Ghon's  cases  comprised 
those  from  a  general  medical  service  in  which  the  cause  of 
death  was  some  disease  other  than  tuberculosis  and  there- 
fore they  do  not  represent  true  tuberculous  deaths  in  more 
than  a  small  percentage  of  cases. 

Ghon's  studies  and  those  of  Opie,  which  were  detailed  in 
Chapter  I,  show  very  clearly  the  comparative  frequency  with 
which  infection  of  a  lung  may  take  place,  with  the  production 
of  a  small,  often  obscure  focus  which  heals  promptly.  It  is 
obvious  that  such  lesions  usually  must  escape  clinical  detec- 
tion. When  the  infecting  dose  is  more  massive,  rapidly  re- 
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peated,  more  virulent,  or  the  individual  is  less  resistant, 
we  find  the  development  of  clinically  recognizable  pulmo- 
nary disease. 

Four  varieties  of  pulmonary  tuberculosis  in  childhood 
maybe  described:  (1)  Miliary;  (2)  tuberculous  bronchitis; 
(3)  caseous  pneumonia;  (4)  fibro-caseous  or  fibroid  form. 

Miliary  tuberculosis  of  the  lungs  will  be  described  in 
Chapter  IX,  as  it  usually  forms  part  of  an  acute  generalized 
distribution.  Caseous  pneumonia  forms  by  far  the  most 
common  variety  in  childhood.  Most  authors  state  that  the 
puerile  form  of  caseous  pneumonia  is  seen  under  six  to  eight 
years  of  age.  After  this  time  the  disease  is  more  apt  to 
resemble  that  found  in  adults.  Never  to  be  forgotten  is  the 
tendency  for  tuberculosis  in  early  childhood  to  become  gen- 
eralized so  that  the  clinical  picture  of  pulmonary  disease 
may  at  any  time  be  transformed  into  that  of  a  generalized 
infection ;  also  the  generalization  may  occur  in  such  a  mild 
form  that  the  symptoms  of  the  pulmonary  disease  still  pre- 
dominate. In  the  latter  event  widespread  involvement  may 
add  few  or  no  additional  symptoms,  and  the  diagnosis  of 
the  generalization  will  be  made  only  at  autopsy.  In  young 
children  there  is  practically  no  counterpart  to  the  chronic 
ulcerative  phthisis  seen  in  adults,  chiefly  because  the  process 
is  more  apt  to  be  rapidly  progressive. 

TUBERCULOUS  BRONCHITIS 

Holt  and  Howland  seem  to  be  the  only  authors  who  make 
a  special  classification  under  this  heading.  My  own  experi- 
ence corroborates  their  belief. 

Tuberculous  bronchitis  is  encountered  most  frequently 
in  infants  and  young  children  under  the  age  of  five.  As  the 
name  implies  its  outstanding  clinical  features  are  those  of 
bronchitis,  which  usually  are  quite  indistinguishable  during 
the  early  stages  from  the  non-tuberculous  form.  Its  chief 
pathologic  characteristic  is  a  more  or  less  diffuse  bron- 


104        LECTURES  ON  TUBERCULOSIS 

chitis  with  limited  areas  showing  tubercles,  usually  near 
the  main  bronchial  stems.  The  disease  may  originate  de 
novo  with  a  gradual  beginning,  and  it  is  not  until  the  symp- 
toms have  persisted  long  after  the  usual  time  for  subsidence 
of  an  ordinary  bronchitis  that  we  begin  to  suspect  the  possi- 
bility of  tuberculosis. 

The  history  may  show  the  occurrence  of  a  period  of  de- 
preciated health  such  as  that  which  so  often  precedes  the 
clinical  recognition  of  other  forms  of  tuberculosis. 

Cough  is  the  most  prominent  symptom  and  may  be  slight 
or  severe,  at  times  brassy,  as  described  under  enlarged 
bronchial  nodes,  but  its  chief  characteristic  is  its  persist- 
ence. Fever  at  first  may  be  slight,  but  sooner  or  later 
assumes  an  irregular  range  which  is  suspicious,  from  99°  to 
101°  or  over.  Marked  wasting  is  not  an  early  symptom, 
and  may  be  delayed  long  after  a  positive  diagnosis  is  made. 
More  or  less  enlargement  of  the  bronchial  nodes  occurs 
practically  in  all  cases. 

It  is  in  the  search  for  the  cause  of  the  temperature  and 
loss  of  weight  that  we  arrive  oftentimes  at  a  diagnosis  by 
exclusion.  The  physical  signs  are  inconclusive.  The  scat- 
tered coarse  rales  usually  are  heard  best  over  the  roots  of 
the  lung,  varying  in  degree  from  day  to  day,  but  are  apt 
to  show  a  persistence  in  the  third  interspace  to  the  right 
or  left  of  the  sternum  which  in  time  becomes  suspicious. 
Percussion  gives  no  very  conclusive  results  in  the  early 
stages,  although  toward  the  close  the  normal  area  of  sub- 
sternal  dulness  will  show  irregular  extension  while  para- 
vertebral  dulness,  at  the  level  of  the  bronchial  bifurcation, 
may  be  in  evidence.  The  breathing  is  harsh  but  no  more 
so  than  is  usually  heard  over  these  areas  and  the  vocal  reso- 
nance may  not  be  unduly  increased.  Diagnosis  can  be  made 
positively  only  by  the  finding  of  tubercle  bacilli  in  the  spu- 
tum, but  can  be  inferred  in  the  presence  of  a  positive  tuber- 
culin reaction  in  a  child  under  two  or  three  years  of  age. 
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Over  that  age  the  value  of  the  test  grows  less.  X-rays  may 
show  increased  bronchial  root  shadows.  This  does  not 
necessarily  mean  tuberculosis,  however. 

The  course  of  tuberculous  bronchitis  may  be : 

1.  Towards  a  gradual  subsidence  followed  by  exacerba- 
tion and  ultimately  a  more  generalized  caseous  pnuemonia. 

2.  An  acute  process  may  spread  at  once  into  the  form  of 
caseous  pneumonia. 

3.  Generalized    miliary    dissemination    may    occur    at 
any  time. 

4.  Very  rarely  in  infancy  and  early  childhood  but  more 
frequently  in  children  past  the  age  of  five,  the  disease  may 
become  latent  by  a  process  of  fibrosis. 

Reasoning  on  clinical  grounds,  it  would  seem  that  cases 
in  the  latter  class  may  instance  the  form  of  tuberculosis 
which  has  been  described  by  Sluka,  and  Wessler  and  Bass  as 
"recurrent  hilus  infiltration."  In  this  it  is  believed  that 
the  pulmonary  involvement  proceeds,  by  contiguity,  from 
diseased  bronchial  nodes., 

CASEOUS  PNEUMONIA 

This,  the  most  common  form  of  pulmonary  tuberculosis 
in  childhood,  may  originate  de  novo,  as  an  acute  disease 
which  resembles  at  first  more  or  less  closely  the  non-tuber- 
culous pneumonia ;  or  it  may  follow  in  the  course  of  a  tuber- 
culous bronchitis  or  tuberculous  bronchial  nodes  as  a  more 
subacute  and  chronic  form  (unless  originating  from  the 
rupture  of  a  caseous  node  into  a  bronchus) ;  or  it  may  occur 

in  the  course  of  abdominal  tuberculosis  or  the  more  chronic 

t 

forms  of  generalized  tuberculosis;  or  it  may  follow  in  the 
wake  of  one  of  the  acute  infectious  diseases,  particularly 
measles,  whooping  cough,  influenza,  or  typhoid  fever.  In 
the  latter  event  the  preceding  infections  must  be  considered 
as  "activators"  of  a  preexisting  tuberculous  focus. 
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Pathology. — In  adults  it  is  quite  common  to  find  discrete 
caseated  tubercles  in  the  upper  lobes  with  scattered  tubercles 
in  earlier  stages  of  development  throughout  the  lower  lobes. 
In  children,  on  the  other  hand,  we  are  apt  to  find  more  or 
less  advanced  caseated  areas  often  with  only  a  few  or  no 
outlying  tubercles.  In  the  early  studies  on  tuberculosis 
this  fact  caused  doubt  as  to  the  tuberculous  character  of  the 
lesions  and  the  caseation  was  supposed  to  be  a  process  fol- 
lowing pneumonia  upon  which  tuberculosis  was  engrafted. 

Under  seven  or  eight  years  of  age  it  is  rare  to  find  any 
tendency  to  limitation  of  the  tuberculous  process  by  fibrosis. 
After  this  age  the  instances  of  fibrosis  become  more  com- 
mon. The  caseous  areas  found  at  autopsy  vary  greatly  in 
size  and  number.  They  may  be  scattered  more  or  less 
throughout  both  lungs  or  limited;  in  the  latter  case  they 
are  found  as  a  rule  in  the  lower  portion  of  the  upper  lobes. 
Around  the  caseous  areas  we  find  the  congestion  and  round- 
celled  infiltration  of  ordinary  broncho-pneumonia ;  and  a  dif- 
fuse bronchitis  usually  is  present.  At  times,  the  caseation 
may  be  so  extensive  as  to  involve  an  entire  lobe.  The  pleura 
is  almost  always  involved,  usually  as  fibrous  thickening  bind- 
ing the  lung  to  the  chest  wall ;  at  times  showing  tubercules 
or  caseous  areas.  Cavitation  in  the  sense  that  we  find  it  in 
adults  is  extremely  rare  in  young  children,  although  small 
cavities  throughout  the  caseous  areas  are  relatively  com- 
mon. Occasionally  we  may  encounter  large  cavities  thus 
formed  which  communicate  with  a  bronchus  and  give  charac- 
teristic physical  signs.  As  a  rule,  however,  cavities  can- 
not be  determined  clinically  unless  we  accept  the  evidence 
of  the  X-ray.  The  incidence  of  cavitation  was  studied  by 
White  and  Carpenter,  who  found  an  autopsy  record  of 
cavities  in  16  per  cent  of  seventy-five  infants  dying  of 
tuberculosis  at  the  Children's  Hospital,  Philadelphia.  In 
four  cases  they  were  situated  in  the  upper  lobes;  twice  in 
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the  middle  lobe  and  five  times  in  the  lower  lobes — most  often 
at  the  roots  of  the  lungs. 

Still's  figures  show  a  much  higher  incidence,  28  per  cent, 
out  of  212  autopsies.  The  difference  may  be  due  in  part  to 
interpretation.  All  authorities  agree  upon  the  extreme 
rarity  of  the  typical  chronic  cavity  with  fibrous  walls,  of  the 
type  seen  in  adults. 

Symptomatology. — The  symptoms  of  caseous  pneumonia 
at  first  differ  in  no  essential  from  those  of  broncho-pneu- 
monia, except  that  the  onset  may  be  more  gradual  and  the 
initial  temperature  range  less  pronounced. 

Cough  is  an  early  and  constant  symptom  but  varies 
greatly  in  intensity.  As  a  rule  it  is  slight  at  first,  less 
pronounced  than  in  non-tuberculous  pneumonia,  but  rarely 
fails  to  become  one  of  the  most  prominent  symptoms.  Some 
of  its  characteristics  may  depend  upon  the  concomitant 
involvement  of  the  bronchial  nodes.  No  matter  how  loose 
the  cough,  sputum  can  rarely  be  produced  until  the  child  is 
five  or  six  years  old.  Occasionally,  if  sputum  be  abundant, 
and  cough  troublesome,  relief  is  obtained  by  vomiting — the 
vomitus  showing  large  amounts  of  the  mucus  which  has 
been  swallowed.  The  importance  of  sputum  examinations 
justifies  repeated  attempts  to  secure  specimens  by  the 
method  described  by  Holt.  The  pharynx  is  irritated  by  a 
cotton  tewab  which  is  then  used  to  catch  the  sputum  as  it  is 
coughed  up.  Perseverance  will  usually  be  rewarded  by  find- 
ing the  tubercle  bacilli,  in  a  true  case  of  caseous  pneumonia. 

True  hcemoptysis  is  extremely  rare  in  early  life,  although 
slightly  blood-streaked  sputum  is  not  especially  uncommon 
in  any  form  of  pneumonia;  the  chronic  naso-pharyngitis 
which  accompanies  enlarged  tonsils  and  adenoids  also  is  a 
not  uncommon  source  of  blood  streaks  in  the  sputum. 

Pain  in  the  chest  must  be  present  in  most  cases  but  is,  of 
course,  not  elicited  except  in  older  children.  In  the  same 
way  the  chilly  sensations  of  toxaemia  are  probably  frequent 
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but  not  complained  of.  True  chills,  with  their  objective 
findings,  are  rare.  Sweating,  in  some  degree,  is  common, 
but  is  not  a  pronounced  symptom  as  a  rule  until  late  in  the 
course  of  the  disease. 

Dyspnoea,  cyanosis  and  rapid  respiration  at  first  are  no 
more  marked  than  in  broncho-pneumonia,  but  become  more 
prominent  as  the  disease  progresses,  at  a  time  when  the  non- 
tuberculous  pneumonia  usually  begins  to  improve. 

The  pulse  is  apt  to  show  the  same  variation,  being 
slightly  less  rapid  than  could  be  expected  in  the  early  stages 
of  non-tuberculous  pneumonia,  but  becoming  more  rapid  at 
a  time  when  improvement  should  occur  in  the  latter  disease. 

In  protracted  cases  of  caseous  pneumonia  we  may  find 
a  slight  edema  in  the  feet  and  legs.  Anorexia  is  usually 
pronounced  from  the  first  and  gastro-intestinal  symptoms 
such  as  vomiting,  but  especially  diarrhoea,  are  common.  The 
stools  often  resemble  those  seen  in  enteritis — green,  with 
excess  of  mucus  and  undigested  food  particles — and  not 
rarely  the  case  is  classed  at  first  as  a  gastro-intestinal  dis- 
turbance. It  is  in  this  type  that  we  see  the  most  marked 
instances  of  rapid  loss  of  weight.  On  the  other  hand,  if 
digestion  be  good  and  the  child  be  under  sufficient  control 
to  take  adequate  nourishment  in  spite  of  anorexia,  the  fail- 
ure in  nutrition  may  be  comparatively  slow,  in  contrast  to 
the  rapidity  with  which  loss  of  weight  proceeds  in  the  acute 
phthisis  of  adults.  It  must  be  remembered,  however,  that 
the  natural  tendency  of  the  child  is  to  gain,  so  that  a  moder- 
ate or  slight  loss  is  significant. 

In  the  late  stages  of  caseous  pneumonia  the  diarrhoea 
may  become  so  pronounced  as  to  suggest  a  definite  tubercu- 
lous enteritis.  If  blood  be  found  repeatedly  in  the  stools, 
in  the  absence  of  any  rectal  or  anal  source,  the  diagnosis 
can  be  tentatively  made  with  the  proviso  that  tuberculous 
enteritis  is  notoriously  difficult  of  recognition,  antemortem. 
Careful  palpation  of  the  abdomen  in  suspected  cases  may 
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disclose  enlarged  mesenteric  nodes;  their  presence  increases 
the  probability  of  a  tuberculous  infection  of  the  intestines. 

Slight  enlargement  of  the  liver  and  spleen  may  be  noted 
in  severe  cases,  but  such  findings  usually  mean  generalized 
tuberculosis.  Interpretation  of  this  symptom,  however, 
depends  upon  the  known  fact  that  enlargement  did  not  exist 
before  illness.  Slight  enlargement  of  the  liver  and  even 
slight  splenomegaly  occur  not  rarely  in  early  life  from 
causes  other  than  tuberculosis.  In  older  children  we  may 
find  the  same  proportionate  reduction  of  blood-pressure  (not 
pulse-pressure)  in  active  tuberculosis,  that  obtains  in  adults. 

The  typical  blood-picture  is  that  of  a  mild  secondary 
anaemia  with  slight  leucocytosis.  The  neutrophiles  predomi- 
nate but  not,  as  a  rule,  to  the  degree  found  in  non-tubercu- 
lous pneumonia.  At  times  the  mononuclear  cells  may  equal 
or  exceed  in  number  the  polynuclears — especially  in  a  child 
under  three  years.  The  increase  in  the  total  number  of 
leucocytes  also  shows  considerable  variation  and  there  may 
be  a  fall  to  normal  or  even  below,  in  the  severe  types  of  the 
progressive  cases. 

The  urine  at  first  is  less  apt  to  show  albumen  and  casts 
than  in  ordinary  pneumonia,  but  their  presence  may  be 
expected  in  the  majority  of  severe  cases  and  has  no  especial 
significance.  Severe  albuminuria  and  hematuria,  on  the 
other  hand,  suggest  generalized  tuberculosis  with  renal  in- 
volvement. The  fever  at  the  onset  usually  is  less  pro- 
nounced but  more  irregular  than  in  broncho-pneumonia,  but 
the  persistence  and  general  tendency  to  increase,  character- 
ize the  disease.  Exceptions  must  be  noted,  especially  in  the 
cases  occurring  under  eighteen  months  or  two  years,  when 
the  temperature  reaction  even  with  extensive  involvement 
of  the  lung,  may  be  comparatively  slight. 

Physical  Signs. — In  the  early  stages  of  caseous  pneu- 
monia the  physical  signs  are  indistinguishable  from  those 
of  broncho-pneumonia.  Numerous  small  or  medium  moist 
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rales  are  heard  more  or  less  generally  over  both  lungs,  espe- 
cially around  the  roots.  The  rales  are  apt  to  be  more 
numerous  over  one  lung  and  that  usually  the  right.  With 
the  formation  of  scattered  patches  of  consolidation,  the 
percussion  note  becomes  impaired  or  shows  Skodaic  reson- 
ance with  increased  fremitus,  especially  of  the  whispered 
voice.  Whereas  the  rales  at  first  are  general,  and  heard 
over  the  bases  more  often  than  over  the  upper  lobes,  when 
consolidation  occurs  they  are  more  apt  to  be  found  over  the 
areas  from  the  second  or  third  rib  to  the  fourth  or  fifth, 
anteriorly,  while  the  extreme  bases  posteriorly,  which  are 
so  often  involved  in  non-tuberculous  broncho-pneumonia,  are 
much  less  apt  to  be  affected. 

If  larger  areas  of  consolidation  form,  the  physical  signs 
are  those  of  a  croupous  pneumonia.  Barely,  however,  do  we 
find  the  typical  dry  bronchial  breathing  of  the  latter.  If  a 
whole  lobe  becomes  caseous  we  may  find  the  breath  sounds 
greatly  diminished,  as  in  pleural  effusion.  Cavities  are 
rarely  demonstrable,  but  are  apt  to  be  found,  if  at  all,  over 
the  upper  portion  of  the  lower  lobes  or  even  in  the  bases, 
as  well  as  in  the  lower  portion  of  the  upper  lobes.  The 
apices  are  rarely  affected. 

True  generalized  empyema  is  uncommon,  but  small  local- 
ized collections  of  pus  are  found  frequently  at  autopsy. 
Pneumothorax  and  pyopneumothorax  occur  occasionally. 

Course  and  Prognosis. — Under  six  or  seven  years  of 
age,  caseous  pneumonia  usually  is  fatal  in  from  one  to  four 
months.  The  caseation  spreads,  to  be  followed  by  softening 
and  cavitation,  with  little  or  no  tendency  to  fibrosis.  Cough, 
dyspnrea,  rapid  irregular  pulse,  asthenia  and  loss  of  weight 
mark  the  progress  of  the  disease.  In  some  of  the  more  pro- 
tracted cases,  however,  the  general  appearance  of  the  child 
for  weeks  may  be  entirely  deceptive.  If  the  physical  signs 
be  slight  and  indefinite,  as  they  are  not  seldom,  it  may  be 
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difficult  to  believe  that  a  fatal  issue  will  result  in  such  a  short 
time.  As  a  rule  a  maintained  increase  in  the  temperature 
marks  the  beginning  of  the  final  stages.  Emaciation,  ex- 
cept in  the  most  protracted  cases,  usually  is  not  extreme. 

At  any  time  during  the  course  of  the  disease  a  general- 
ization of  the  infection  may  occur.  Clinical  recognition  of 
this  usually  is  impossible  unless  the  distribution  involves 
the  meninges,  but  it  seems  not  unlikely  that  in  many  cases 
the  increase  in  temperature,  just  noted,  marks  the  beginning 
of  activity  in  widespread  lesions. 

In  older  children  the  course  of  an  acute  and  rapidly 
progressing  case  may  unexpectedly  change  to  the  protracted 
type  to  be  described  under  fibro-caseous  pneumonia. 

F.  A.  Craig,  from  a  study  of  193  cases  of  pulmonary 
tuberculosis  in  children  under  fifteen  years,  at  the  Phipps 
Institute,  Philadelphia,  concludes  that  the  extent  of  the  pul- 
monary involvement  gives  the  best  indication  for  prognosis. 
Involvement  of  only  one  upper  lobe  shows  a  high  percent- 
age of  "arrests."  The  family  history  seems  to  have  no 
prognostic  importance.  A  pulse  and  respiration  rate,  at 
rest,  of  80  and  24,  or  under,  respectively,  are  of  good  prog- 
nostic import,  while  rates  of  120  and  32,  or  over,  seem  to 
presage  an  unfavorable  outcome.  A  temperature  ranging 
frequently  over  101°  usually  is  unfavorable. 

Diagnosis. — Caseous  pneumonia  is  to  be  differentiated 
chiefly  from  the  non-tuberculous  forms  of  pneumonitis. 
Since  the  development  of  early  tubercles  in  the  lung  is 
always  preceded  by  a  congestion  and  inflammatory  reaction 
which  is,  to  all  practical  purposes,  a  broncho-pneumonia,  it 
is  not  hard  to  understand  why  the  differentiation  usually  is 
impossible  in  the  early  stages. 

In  general,  the  onset  and  first  stages  of  the  tuberculous 
form  are  less  abrupt,  and  the  constitutional  symptoms  and 
cough  are  less  severe.  Suspicion  should  always  be  aroused 
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when  an  apparent  case  of  broncho-pneumonia  gets  worse 
instead  of  better,  after  the  third  week,  in  the  absence  of  any 
complicating  factor  such  as  otitis  media  or  empyema.  While 
many  protracted  cases  of  true  broncho-pneumonia  run  a 
much  longer  course  than  twenty-one  days,  the  majority  will 
have  died  or  become  definitely  better  by  that  time.  The 
progression  of  pulmonary  lesions  in  the  third  or  fourth 
week  also  is  suggestive.  In  the  recognition  of  such  changes 
the  X-rays  have  been  of  great  assistance  in  hospital  practice. 
The  development  of  portable  bedside  apparatus  makes  their 
use  feasible  in  private  practice. 

Not  rarely  during  the  epidemics  of  respiratory  diseases, 
especially  in  winter,  an  apparent  case  of  broncho-pneumonia 
will  pass  through  a  lysis,  almost  to  the  point  of  recovery, 
when  a  relapse  will  occur  which  proves  to  be  a  true  caseous 
pneumonia.  In  such  cases  we  may  conceive  that  the  orig- 
inal non-tuberculous  inflammation  has  lighted  up  a  pre- 
existing small  or  latent  tuberculous  focus,  rather  than  that 
the  whole  process  was  tuberculous  from  the  onset. 

When  the  caseation  affects  an  entire  lobe  early  in  the 
disease,  a  diagnosis  of  croupous  pneumonia  is  suggested 
and  a  too  confident  prediction  that  a  crisis  is  to  be  expected 
may  prove  to  be  embarrassing.  If  the  entire  upper  lobe, 
including  the  apex,  is  involved,  the  diagnosis  is  more  apt  to 
be  croupous  pneumonia  than  tuberculosis,  especially  when 
the  right  side  is  affected. 

A  positive  diagnosis  will  often  depend  upon  the  exami- 
nation of  the  sputum  if  the  attempt  to  find  bacilli  is  per- 
sisted in.  Very  suggestive  is  a  positive  tuberculin  reaction, 
under  the  age  of  three.  In  severe  cases,  however,  we  not 
rarely  have  negative  results.  The  von  Pirquet  should  always 
be  repeated  at  least  once.  The  presence  of  an  open  case  of 
tuberculosis  in  the  circle  with  which  the  child  has  had 
intimate  contact  is  suggestive,  as  is  also  a  history  of  re- 


TUBERCULOSIS  OF  THE  RESPIRATORY  TRACT     113 

peated  previous  attacks  of  broncho-pneumonia  or  of  recent 
pleurisy,  measles  or  pertussis.  Other  diagnostic  sugges- 
tions have  been  detailed  in  Lecture  11. 

PIBEO-CASEOIJS  PNEUMONIA 

Fibro-caseous  pneumonia  instances  a  tendency  for  the 
caseous  process  to  be  limited  by  fibrosis  and  thus  to  assume 
a  more  chronic  form.  It  is  rarely  found  under  seven  or 
eight  years  of  age,  while  the  proportion  of  cases  where 
fibrosis  is  marked  increases  pari  passu  with  increasing  age. 

These  cases  resemble  quite  closely  the  chronic  forms  of 
non-tuberculous  pneumonia,  particularly  the  streptococcal 
types.  The  physical  signs  are  practically  the  same  as  those 
found  in  caseous  pneumonia  except  that  evidences  of  con- 
solidation in  scattered  or  confluent  areas  are  more  pro- 
nounced ;  signs  of  cavities  sometimes  can  be  elicited  and  later 
we  begin  to  get  signs  of  contraction,  or  at  least  marked 
limitation  of  the  motion  of  the  chest.  In  protracted  cases 
we  may  have  a  simulation  of  the  adult  type  of  the  disease 
with  marked  emaciation,  hectic  temperature,  etc.  Except 
for  remissions,  the  general  tendency  of  the  disease,  under 
seven  or  eight,  is  toward  a  fatal  termination.  It  must  not 
be  understood  that  the  age  eight,  in  any  sense,  is  a  fixed 
landmark,  but  that  it  merely  emphasizes  and  approximates 
a  transition  period. 

Diagnosis  and  Prognosis. — Fibro-caseous  tuberculosis 
must  be  differentiated  chiefly  from  the  chronic  forms  of  non- 
tuberculous  broncho-pneumonia.  In  this  the  history  is  of 
great  importance:  (1)  As  to  exposure  to  contagion.  (2) 
Previous  history  of  disease,  especially  a  tendency  to  bron- 
chitis or  the  fact  that  the  pulmonary  symptoms  followed  one 
of  the  acute  infections. 

Examination  of  the  sputum  may  be  the  only  means  of 
differentiation  in  some  doubtful  cases  and  should  be  re- 
peated many  times  before  a  final  decision  is  reached.  A 
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history  of  remissions  following  the  original  attack,  each 
recurrence  proving  to  be  more  serious  than  its  predecessor, 
points  strongly  to  a  tuberculous  foundation.  During  the 
remissions  some  of  the  physical  signs  usually  persist  and 
the  temperature  rarely  stays  normal  although,  if  the  child 's 
digestion  be  competent,  subjective  symptoms,  except  cough, 
may  entirely  disappear.  Even  the  cough  itself  may  almost 
subside  although  a  short  hacking  usually  persists,  frequently 
unnoticed  and  therefore  denied  by  the  mother  or  nurse. 
Usually,  however,  the  nutrition  and  general  strength  re- 
main markedly  below  normal  in  spite  of  the  fact  that  the 
child  claims  to  feel  perfectly  well. 

In  this  tendency  to  remissions  followed  by  recrudes- 
cences the  fibro-caseous  tuberculosis  shows  a  clinical  vari- 
ance from  non-tuberculous  broncho-pneumonia  in  that  the 
latter,  when  it  starts  to  show  improvement,  more  often  pro- 
gresses slowly  but  steadily  toward  a  cure. 

We  may  occasionally  have  to  differentiate  fibroid  tuber- 
culosis from  forms  of  non-tuberculous  interstitial  pneu- 
monia. The  latter  may  follow  a  severe  prolonged  broncho- 
pneumonia,  especially  that  caused  by  streptococci ;  or  it  may 
occur  as  a  sequel  to  a  localized  and  unrecognized  pyothorax 
in  which  the  pus  becomes  organized  into  fibrous  tissue  with 
involvement  of  the  interstitial  structure  of  the  lung. 

Interstitial  pneumonia  usually  is  unilateral  and  is  found 
in  the  base  of  one  of  the  lower  lobes,  especially  the  left, 
whereas  fibroid  tuberculosis  is  apt  to  involve  more  or  less 
the  entire  lung  and  may  be  bilateral.  In  interstitial  pneu- 
monia we  get  a  much  greater  production  of  fibrous  tissue 
than  in  the  tuberculous  pneumonia,  with  consequent  symp- 
toms such  as  marked  limitation  of  motion  and  contraction  of 
the  chest  wall,  and  displacement  of  the  heart  to  the  right  or 
left  by  the  pulling  of  adhesions. 

Interstitial  pneumonia  also  is  prone  to  develop  bronchi- 
ectatic  cavities  which  sometimes  can  be  diagnosed  poster- 
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iorly  along  the  line  of  the  bifurcation  of  the  bronchi  by  the 
profuse  liquid  rales  which  are  greatly  influenced  by  cough ; 
and  by  the  occurrence  of  a  peculiar  type  of  breathing  which 
sounds  as  though  a  bubble  were  bursting,  during  inspiration, 
into  a  small  cavity. 

The  sputum  from  bronchiectatic  cavities  usually  is  pro- 
duced periodically  in  large  quantities,  especially  in  the 
morning,  and  frequently  has  a  peculiar  sweetish  foetid  odor. 
The  temperature  may  range  fairly  high,  even  to  101°  F. 
in  the  afternoon,  but  the  morning  temperature  usually  is 
normal  or  slightly  above — rarely  subnormal.  The  general 
health  of  the  patient  may  show  no  marked  deterioration 
for  years. 

In  the  absence  of  marked  bronchiectasis,  we  are  apt  to 
find  less  toxic  constitutional  symptoms  in  interstitial  pneu- 
monia than  in  fibro-caseous  tuberculosis.  However,  no  ab- 
solute reliance  can  be  placed  upon  either  physical  signs  or 
symptoms,  in  doubtful  cases,  and  the  repeated  examination 
of  the  sputum  may  be  the  only  sure  diagnostic  aid. 

SUMMAEY 

Caseous  pneumonia  is  the  most  common  recognizable 
form  of  tuberculous  disease  of  the  lungs  in  early  life.  How 
often  small  foci  form,  heal  and  escape  detection  is  problem- 
atical. In  infancy,  perhaps  rarely ;  in  later  childhood,  prob- 
ably many  times. 

Tuberculous  bronchitis  represents  at  first  an  infection 
of  limited  extent,  which  may  heal  but  is  more  apt  to  progress 
to  caseous  pneumonia.  Neither  form  can  be  diagnosed  in 
the  very  early  stages  with  any  degree  of  assurance  unless 
tubercle  bacilli  can  be  found,  and  the  search  should  be  per- 
sistent. Later  we  find  increasing  cough,  and  progression 
of  lesions,  especially  in  the  areas  radiating  from  the  roots 
of  the  lung.  Failure  of  nutrition  is  sure,  but  may  be  slow 
so  long  as  digestion  remains  unimpaired. 
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Hemorrhages  are  rare ;  fever  is  constant  but  not  neces- 
sarily high  and  shows  the  most  protean  characteristics. 
Very  rarely,  except  in  the  chronic  forms  in  older  children, 
do  we  find  the  hectic  type  of  temperature  which  occurs  in 
adults.  Prognosis  is,  on  the  whole,  unfavorable.  In  in- 
fancy almost  all  succumb.  With  advancing  years  in  an  in- 
creasing percentage  the  disease  becomes  "arrested," 
although  the  proportion  never  becomes  large.  Much  de- 
pends upon  the  degree  of  involvement,  the  state  of  the 
digestion,  the  environment,  especially  in  its  economic 
aspects.  Not  all  of  an  apparent  lesion  is  necessarily  tuber- 
culous ;  congestion  and  catarrhal  inflammation  always  tend 
to  enlarge  the  picture.  The  older  the  child,  the  greater  the 
possibility  of  a  favorable  outcome.. 


CHAPTER  V 


CHAPTER  V 

BRONCHIAL  NODES 

WE  have  seen  that  involvement  of  the  bronchial  nodes 
in  childhood  is  the  most  frequent  form  of  tuberculous  glan- 
dular disease.  In  many  cases  it  constitutes,  for  a  consider- 
able period  of  time,  the  chief  tuberculous  lesion.  The  symp- 
toms of  disease  of  the  bronchial  nodes  frequently  are  masked 
by  those  due  to  the  pulmonary  foci,  although  the  coincident 
glandular  disease  often  adds  a  more  varied  symptomatology. 

The  bronchial  nodes  comprise  three  main  sets — the 
tracheo-bronchial,  the  bronchial  and  the  pulmonary.  The 
first  lies,  as  the  name  implies,  around  the  trachea  above 
the  bifurcation ;  the  second  lies  at  the  bifurcation  and  along 
the  large  right  and  left  trunks,  while  the  third  forms  a 
continuation  of  the  second  along  the  smaller  trunks  and 
receives  the  lymph  from  the  channels  which  ramify  between 
the  pulmonary  alveoli.  In  all  three  groups,  the  nodes  are 
more  numerous  on  the  right  than  on  the  left,  and  the  tuber- 
culous enlargement  usually  is  more  marked  on  the  right. 

Ghon  found  that  the  changes  in  the  nodes  occurred 
chiefly  on  the  side  of  the  lung  containing  the  primary  focus. 
He  found  no  case  in  which  the  changes  in  the  pulmonary 
focus,  from  a  pathologico-anatomieal  point  of  view,  were 
in  a  later  stage  of  development  than  those  of  the  adjoining 
nodes,  and  all  the  evidence  tended  to  show  that  the  primary 
lung  focus  was  never  formed  from  the  perforation  of  a 
diseased  node. 

In  those  cases  where  no  primary  lung  focus  exists,  a 
tuberculosis  of  the  bronchial  nodes  may  be  explained  as  a 
result  of  the  infecting  bacilli  passing  through  the  lymphatics 
of  the  ductuli  alveolares  and  being  carried  to  the  nodes  with- 
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out  setting  up  any  recognizable  pulmonary  disease ;  or  con- 
ceivably from  infection  of  the  trachea  or  larger  bronchi  if 
the  protecting  action  of  the  ciliated  epithelium  has  failed. 
Infectious  material  coming  from  the  mesenteric  system 
must  be  taken  up  by  the  lymphatics  of  the  lung  before  it  can 
reach  the  bronchial  nodes. 

PATHOLOGY 

As  in  lesions  of  other  organs,  the  primary  change  in 
tuberculosis  of  the  nodes  consists  of  the  formation  of  the 
tubercle.  This  usually  proceeds  to  caseation  and  in  favor- 
able cases,  the  caseation  will  be  followed  by  fibrous  tissue 
formation,  which  causes  the  encapsulation  of  the  caseous 
masses.  Calcification  may  occur  but  rarely  is  well  estab- 
lished during  the  period  of  childhood.  In  unfavorable  cases 
caseation  proceeds  to  softening  and  suppuration  and  if  death 
does  not  intervene,  the  abscess  may  rupture  into  a  bronchus 
or  the  trachea  or  rarely  into  the  oesophagus,  pericardium  or 
great  vessels ;  other  possibili ties  are  the  formation  of  a  true 
mediastinal  abscess  which  would  tend  to  point  either  in  the 
first  or  second  interspace  close  to  the  right  border  of  the 
sternum,  or  in  the  suprasternal  notch.  A  retrooesophageal 
or  retropharyngeal  abscess  also  may  form. 

Rupture  into  a  bronchus  is  not  extremely  uncommon, 
and  usually  occurs  on  the  right  side.  Still  found  it  in  8.8 
per  cent,  of  autopsies  on  260  tuberculous  children.  If  suf- 
focation does  not  occur  the  result  may  be  a  rapidly  develop- 
ing caseous  pneumonia  in  the  area  suppli ed  by  the  bronchus. 

Although  the  primary  focus  usually  occurs  in  the  lung, 
the  amount  of  involvement  may  remain  extremely  slight 
until  after  the  bronchial  nodes  have  become  infected  when, 
by  contiguity,  the  disease  will  spread  again  from  the  nodes  to 
a  bronchus,  thence  to  be  redistributed  to  the  lung ;  or  it  may 
spread  from  the  nodes  directly  to  the  pleura  and  adjacent 
pulmonary  areas. 
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Age. — Although  we  know  that  infants  frequently  show 
well-marked  bronchial  adenopathy  at  autopsy,  the  demon- 
stration during  life  is  more  difficult  in  the  early  years  than 
in  later  childhood.  Special  physical  signs  such  as  that  of 
D'E  spine  cannot  be  elicited  in  very  young  children  because 
they  are  unable  to  cooperate.  Another  factor  is  the  tend- 
ency for  pulmonary  lesions  to  progress  rapidly  in  infancy 
and  thus  to  dominate  the  clinical  picture.  Tuberculous 
bronchial  adenopathy,  therefore,  is  more  often  diagnosed  in 
childhood  than  in  infancy. 

Symptomatology  and  Physical  Signs. — The  symptoms 
produced  by  tuberculosis  of  the  bronchial  nodes  may  be 
divided  into  (1)  toxic  and  (2)  mechanical. 

The  toxic  symptoms  are  the  same  as  those  produced  by 
tuberculosis  elsewhere  in  the  body  but  are  apt  to  be  milder 
in  degree.  In  general  they  have  been  detailed  in  Chapter 
II.  The  insidiousness  of  their  onset,  however,  should  be 
emphasized.  In  particular  we  are  apt  to  find  a  history  of 
repeated  attacks,  or  of  a  long-standing  attack,  of  what  is 
believed  to  be  ordinary  bronchitis.  In  a  majority  of  cases 
the  bronchitis  really  originates  from  some  infection  other 
than  tuberculosis. 

In  the  attempt  to  prove  by  clinical  examination  the  exist- 
ence of  lesions  which  autopsy  so  often  demonstrates  but 
which  are  so  elusive  to  antemortem  search,  great  effort  and 
not  a  little  ingenuity  have  been  displayed. 

It  is  difficult  to  evaluate  the  various  signs  and  symptoms 
that  have  been  described;  none  is  pathognomonic  and  only 
by  a  careful  correlation  of  all  the  factors  can  a  reasonably 
sure  diagnosis  be  made. 

The  tuberculin  test  should  always  be  done.  A  negative 
reaction,  on  both  a  first  and  second  attempt,  would  be  very 
strong  presumptive  evidence  against  tuberculosis  of  the 
bronchial  nodes,  although  it  would  not,  of  course,  rule  out 
enlargement  of  the  nodes  due  to  other  causes.  A  positive 


122        LECTURES  ON  TUBERCULOSIS 

reaction  should  be  obtained  in  a  large  majority  of  tubercu- 
lous cases,  and  in  the  presence  of  suggestive  symptoms,  it 
furnishes  presumptive  evidence  of  a  tuberculous  adenitis. 

Of  the  mechanical  symptoms,  two  of  the  most  important 
are  cough  and  dyspnoea,  the  latter  being  more  pronounced 
in  infants.  Bronchitis  may  or  may  not  be  present,  but  the 
unusual  characteristics  of  the  cough  itself  are  of  the  great- 
est moment. 

The  most  common  type  is  described  as  "brassy" — some- 
what on  the  order  of  the  "sea-lion"  cough  heard  in  aneur- 
ism of  the  aortic  arch ;  with  this  there  may  be  some  hoarse- 
ness or  rarely  aphonia,  due  to  pressure  on  the  recurrent 
laryngeal  nerve. 

In  other  cases  the  cough  may  simulate  pertussis,  or  be 
of  the  asthmatic  type  with  signs  of  expiratory  obstruction. 
The  latter  has  been  described  by  Comby  as  especially  prone 
to  occur  in  infants.  Again  we  may  find  the  exact  antithesis 
of  this  in  an  inspiratory  stridor,  somewhat  of  the  type  of 
spasmodic  croup. 

Marfan  divides  the  dyspnoeas  of  infants  into  three 
classes ;  first,  inspiratory,  due  either  to  congenital  vestibulo- 
laryngeal  stenosis  or  to  paralysis  of  the  dilators  of  the 
glottis;  second,  expiratory  and  inspiratory,  chiefly  the  lat- 
ter, usually  due  to  an  enlarged  thymus;  and  third,  chiefly 
or  exclusively  expiratory,  due  to  stenosis  from  the  pressure 
of  enlarged  tracheal  or  bronchial  nodes. 

While  dyspnoea  per  se  must  in  large  part  often  be  me- 
chanical in  origin,  it  may  also  depend  in  a  measure  upon  the 
toxaemia  which  induces  rapid  heart  action. 

With  inspiratory  or  expiratory  stridor  there  may  be 
periodic  attacks  of  bronchitis  with  distressing  suffocative 
symptoms.  These,  while  often  explained  on  the  basis  of 
thymic  enlargement,  are  more  apt  to  depend  upon  enlarged 
tuberculous  bronchial  nodes  with  or  without  pulmonary  in- 
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volvement.    Such  cases  at  times  improve  with  remark- 
able rapidity. 

The  explanation  for  these  various  types  of  cough  is  not 
absolutely  certain.  Pressure  on  the  recurrent  laryngeal 
nerve  must  be  an  important  factor,  but  the  mere  pressure 
upon  the  bronchus  itself  must  often  give  rise  to  an 
irritation  of  the  nerves  of  the  mucosa  with  consequent 
reflex  cough. 

The  so-called  D'E spine's  sign  is  generally  credited  with 
being  one  of  the  most  reliable  indications  of  enlargement 
of  the  bronchial  nodes.  It  is  elicited  as  follows : — With  the 
patient  in  the  erect  position,  the  head  sharply  flexed  on  the 
chest,  and  the  arms  folded,  the  examiner  auscults  in  the 
median  line  of  the  back  beginning  over  the  trachea  at  the 
sixth  or  seventh  cervical  spine.  In  this  situation  is  heard 
normally  the  tracheal  bronchophony,  characterized  by  a 
post-phonal  quality  in  which  the  final  sound  persists  for 
a  fraction  of  a  second  after  the  whispered  voice  ceases.  At 
or  above  the  point  where  the  trachea  bifurcates  this  peculiar 
quality  of  sound  can  no  longer  be  heard.  D  'E  spine  believed 
that  in  the  presence  of  enlarged  nodes,  or  a  tumor,  the  trans- 
mission of  the  true  tracheal  sound  can  be  heard  below  the 
point  of  bifurcation. 

In  examining  infants  we  find  that  the  normal  tracheal 
bronchophony  ceases  at  the  seventh  cervical  spine — but  in 
older  children  it  can  be  heard  as  low  as  the  second  or  even 
the  third  dorsal  spine.  A  definite  tracheal  timbre  heard 
at  least  two  vertebrae  below  the  normal  areas,  at  different 
age  periods,  is  generally  accepted  as  a  positive  finding.  It 
is  also  possible  to  demonstrate  the  sign,  at  times,  to  either 
side  of  the  spine,  at  the  same  levels. 

Properly  interpreted,  D'Espine's  sign  possesses  a  value 
which  is  very  suggestive  in  determining  the  existence  of 
bronchial  adenopathy.  There  is  needed  much  additional 
post-mortem  confirmation  before  it  can  be  anything  more 
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than  suggestive.  It  must  be  recalled  that  nodes  may  be 
definitely  diseased  without  in  any  way  affecting  the  trans- 
mission of  the  trachea!  sounds. 

Eustace  Smith  described  a  blowing  venous  hum  which 
could  sometimes  be  heard  at  the  side  of,  or  over,  the  upper 
sternum,  with  the  head  sharply  extended.  He  ascribed  this 
to  pressure  of  enlarged  nodes  upon  the  innominate  vein  when 
the  lower  end  of  the  trachea  was  tilted  forward  by  the 
forced  extension  of  the  head. 

The  value  of  the  Eustace  Smith  sign  has  been  vigorously 
debated.  It  has  been  heard  so  many  times  in  children  in 
whom  no  possible  suspicion  of  bronchial  adenopathy  was 
present,  that  its  production  must  often  depend  upon 
other  factors. 

In  conjunction  with  other  evidences  of  enlarged  bron- 
chial nodes,  we  will  find  at  times  a  particularly  high-pitched 
tubular  breathing  in  the  second  or  third  interspace  close  to 
the  sternum,  right  or  left,  and  in  the  interscapular  space  at 
the  same  level.  The  temptation  is  to  regard  this  as  evidence 
of  pressure  by  the  nodes  upon  the  right  or  left  bronchus, 
or  that  the  nodes  act  as  a  resonator  for  the  sounds  pro- 
duced in  the  bronchi.  Perhaps  such  interpretation  may  be 
correct,  but  the  normal  accentuation  and  harshness  of 
breath  sounds  in  these  areas  renders  a  positive  decision 
extremely  difficult^ 

A  marked  increase  in  whispered  bronchophony  over  the 
upper  sternum  is  accounted  a  suggestive  sign  of  enlarge- 
ment of  the  anterior  group  of  nodes.  This  too  must  be 
interpreted  with  caution,  unless  the  concomitant  signs  are 
very  suggestive.  In  our  dissections  of  frozen  and  hard- 
ened bodies,  Fetterolf  and  I  found  great  variation  in  the 
development  and  degree  of  apposition  of  the  upper  lobes  in 
infants.  This,  with  the  frequency  of  the  residual  thymus 
structure,  must  give  variable  conditions  for  sound  conduc- 
tion over  this  area. 
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In  rare  cases  we  may  find  evidence  suggesting  that  pres- 
sure upon  a  main  bronchus  interferes  with  the  normal  aera- 
tion of  a  whole  or  the  large  part  of  a  lobe.  The  breath 
sounds  are  definitely  diminished  in  intensity,  with  no  change 
in  percussion  note  and  absence  of  rales. 

Cyanosis  of  the  face  and  lips  with  or  without  oedema  of 
the  face,  in  the  absence  of  cardio-renal  disease,  may  indi- 
cate the  pressure  of  nodes  on  the  superior  vena  cava.  Pres- 
sure sufficient  to  cause  such  venous  stasis  may  also  give 
rise  to  congestion  of  the  mucosa  of  the  respiratory  tract, 
from  back  pressure  in  the  bronchial  veins,  and  Stoll  con- 
siders that  haemoptysis,  not  dependent  upon  cardio-puhno- 
nary  disease,  is  often  due  to  bronchial  node  enlargement. 

Enlarged  and  conspicuous  superficial  veins  on  the  an- 
terior wall  of  the  chest  are  often  interpreted  as  a  sign  of 
tuberculous  adenopathy.  Enlargement  of  these  veins  can 
occur  only  from:  (1)  A  lesion  obstructing  the  innominate 
vein  or  superior  cava;  (2)  a  lesion  pressing  on  or  con- 
tracting the  internal  mammary  vein,  or  (3)  decompensation 
of  the  right  heart.  The  first  would  also  cause  cyanosis,  and 
it  is  difficult  to  see  how  a  mediastinal  adenopathy,  except 
of  unusual  type,  could  operate  in  the  second  or  third  class. 
On  the  other  hand,  the  superficial  veins  of  most  children 
show  a  "high  visibility,"  particularly  in  those  of  slender 
build  and  deficient  panniculus.  A  definite  unilateral  en- 
largement of  a  vein,  however,  is  more  suggestive. 

A  number  of  other  phenomena  suggestive  of  enlarged 
nodes  are  cited  by  various  authors.  For  example,  a  feeling 
of  resistance  over  the  upper  sternum  when  palpated  firmly, 
with  the  other  hand  at  a  corresponding  level  posteriorly; 
or  a  distinct  limitation  in  the  up-and-down  movement  of  the 
thyroid  cartilage;  interscapular  backache  or  sharp  pains 
within  the  chest,  especially  after  exercise  or  deep  breathing ; 
tenderness  over  the  spinous  processes  of  the  upper  dorsal 
vertebrae ;  pain  and  difficulty  in  swallowing.  It  is  stated  by 
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Still  that  the  nodes  at  times  actually  can  be  palpated  by 
pressing  down  behind  the  manubrium  in  the  supra-sternal 
notch.  The  value  of  most  of  these  signs  must  be  limited, 
although  occasionally  they  may  help  to  confirm  an  opinion 
which  already  rests  on  fairly  substantial  ground. 

One  other  diagnostic  aid  should  be  noted — the  hilus  dim- 
ple in  the  second  right  or  left  intercostal  space  close  to  the 
sternum,  described  by  Stoll  and  Heublein. 

The  hilus  dimple  is  a  depression  seen  best  in  an  oblique 
light  at  the  end  of  inspiration.  So  far  as  my  observation 
goes,  it  is  seen  quite  often  in  children  with  thin,  flat  chesta 
without  any  evidence  of  intrathoracic  disease;  otherwise, 
it  would  be  safer  to  interpret  it  as  a  sign  of  involvement 
of  the  lung  and  pleura,  than  as  an  indication  of  enlarged 
nodes  per  se.  Stoll  himself  lays  the  greatest  stress  in  diag- 
nosis on  the  toxic  symptoms  rather  than  on  local  signs. 

Any  one  who  has  had  much  experience  with  dissections 
of  specially  hardened  cadavers  probably  will  be  inclined  to 
believe  that  the  position  of  the  bronchial  nodes  is  such  that 
none  but  marked  degrees  of  enlargement  can  be  demon- 
strated by  percussion.  Anteriorly  the  presence  of  the  ster- 
num, the  remains  of  the  thymus  and  the  ascending  portion 
of  the  arch  of  the  aorta  with  the  great  venous  and  arterial 
vessels  form  a  very  effective  mask.  Posteriorly,  the  spine 
with  its  muscles  and  its  unyielding  transverse  processes, 
the  oesophagus,  the  trachea,  the  descending  aorta  and  the 
thick  sections  of  the  lung  which  lie  within  the  spinal  gutters, 
must  interfere  with  detection  by  percussion. 

If  the  nodes  are  large  enough,  and  are  so  situated  as  to 
cause  marked  pressure  upon  the  vessels,  nerves  or  bronchi, 
we  may  conceive  of  definite  symptoms  or  auscultatory  signs 
being  produced.  Although  we  may  be  reasonably  sure  that 
the  nodes  are  enlarged  in  any  given  case,  it  is  not  often 
that  we  can  demonstrate  their  presence  by  percussion  with 
any  degree  of  certainty. 
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Stoll  believes  that  the  difficulties  of  percussion  often  can 
be  overcome  by  proper  technique.  It  is  of  the  greatest 
importance  that  percussion  be  done  not  too  heavily,  so  that 
the  cone-shaped  area  which  is  set  into  vibration  by  the  per- 
cussion stroke  shall  not  be  too  large  and  thus  include  too 
much  normally  vibrating  lung  tissue.  Turban  (quoted  by 
Stoll)  suggests  percussing  three  times  on  the  same  spot, 
first  lightly,  then  more  forcibly,  and  finally  by  Ebstein's 
1 '  touch  percussion. ' '  This  is  done  by  tapping  with  the  mid- 
dle finger  of  the  right  hand  without  wrist  motion,  on  the 
terminal  phalanx  of  a  finger,  preferably  the  little  finger, 
with  the  patient  sitting  erect  with  the  head  slightly  flexed 
to  secure  relaxation  of  the  spinal  muscles.  Stoll  considers 
that  Ebstein's  "touch  percussion"  is  greatly  to  be  pre- 
ferred in  children. 

Normally  the  upper  and  inner  border  of  the  lung,  as  out- 
lined by  Koenig's  method,  curves  up  to  the  side  of  the  verto- 
bral  column  at  the  level  of  the  cartilage  between  the  second 
and  third  thoracic  vertebras.  When  dullness  extends  out- 
ward from  the  fifth  or  sixth  thoracic  vertebrae,  Stoll  believes 
that  enlargement  of  the  bronchial  and  hilus  nodes  can  be 
considered  probable.  He  advises  repeated  examination, 
percussing  from  above,  from  below,  from  within  and  from 
without,  comparing  both  sides. 

This  paravertebral  dulness  Kramer  believes  is  due  in 
large  part  to  engorgement  of  the  blood  and  lymph-vessels 
around  the  bifurcation  from  obstruction  at  the  hilus. 
Phillipi  thinks  that  an  inflammatory  thickening  of  all  the 
structures  at  the  hilus  is  the  chief  factor. 

While  such  a  mediastinitis  or  engorgement  of  vessels 
may  occur  at  times  at  certain  stages  of  the  disease,  autopsy 
findings  in  tuberculous  children  dying  from  various  causes 
suggest  that  they  are  comparatively  rare,  and  it  seems  prob- 
able that  definite  paravertebral  dulness  is  much  more  apt 
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to  indicate  actual  disease  of  the  lung  than  merely  enlarged 
nodes  or  their  mechanical  effects. 

It  is  commonly  stated  that  percussion  over  the  dorsal 
vertebrae  normally  produces  a  slightly  dull  note  down  to  the 
first,  second,  third  or  fourth  vertebrae  according  to  the  age, 
but  that  below  these  points  the  note  should  be  resonant. 
Change  from  this  normal  resonance  to  dullness  is  believed 
by  some  authors  to  be  of  more  value  than  paravertebral 
dulness.  In  my  experience  percussion  over  the  vertebraae 
gives  such  conflicting  evidence  that  its  interpretation  must 
be  liable  to  many  errors. 

It  is  also  claimed  that  impairment  of  the  percussion 
note  beyond  the  margins  of  the  sternum  in  the  first  and 
second  interspaces  can  be  interpreted  as  an  indication  of 
bronchial  adenopathy.  This  too  requires  careful  technique 
and  unless  confirmed  by  X-ray,  is  of  questionable  signifi- 
cance in  young  children.  Persistence  of  the  thymus,  and 
especially  the  presence  of  the  great  vessels  on  the  left,  as 
pointed  out  by  Hamill  and  LeBoutillier,  may  confuse 
the  findings. 

The  demonstration  of  fine  shades  of  difference  in  the 
percussion  note  certainly  requires  not  only  the  hand  trained 
by  much  practice  in  an  exact  technique,  but  also  a  sensitive 
ear,  receptive  to  minute  changes  in  pitch  and  tone.  Upon  the 
lack  of  a  proper  acoustic  sense  rather  than  upon  a  failure 
to  perfect  technique,  possibly  depends  the  poor  results  which 
often  attend  the  clinician's  efforts. 

.  Finally  we  have  the  evidence  presented  by  the  rontgen- 
ologist. Unfortunately  he  finds  the  same  difficulty  in  pene- 
trating the  solid  structures  which  mask  the  nodes  that  were 
mentioned  with  percussion.  If  good  stereoscopic  plates  can 
be  obtained,  marked  enlargement,  especially  of  the  bronchial 
group,  can  often  be  definitely  identified,  as  can  calcification, 
although  the  latter  is  seen  comparatively  rarely  in  younger 
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children.  On  the  whole  the  X-rays,  properly  interpreted, 
probably  are  of  more  assistance  than  any  other  single  means 
of  demonstration. 

SUMMARY 

Exact  diagnosis  of  tuberculosis  of  the  bronchial  nodes 
is  difficult.  In  the  absence  of  any  evidence  of  disease  else- 
where and  in  the  presence  of  a  slight  toxaemia,  a  positive 
von  Pirquet  test,  and  suspicious  or  positive  hilus  shadows 
with  the  X-ray,  careful  search  should  be  made  for  one  or 
more  of  the  suggestive  signs  and  symptoms  above  described. 
Of  these  the  most  important  are  dyspnosa,  usually  of 
the  expiratory  type  and  not  dependent  upon  acute  infection 
of  the  upper  respiratory  tract;  brassy  cough;  D'Espine's 
sign,  and  cyanosis  of  the  face  without  cardiac  disease. 

DIAGNOSIS 

In  the  differential  diagnosis  of  tuberculous  bronchial 
adenopathy  several  conditions  must  be  considered. 

If  a  case  first  comes  under  observation  during  one  of 
the  attacks  of  dyspnoea,  with  inspiratory  stridor,  laryngeal 
diphtheria  may  be  simulated.  At  times  intubation  or 
tracheotomy  has  been  done,  of  course  without  benefit.  In 
bronchial  adenopathy  there  usually  is  a  history  of  recent 
previous  attacks  of  dyspncea  with  more  or  less  respiratory 
distress  and  cough  in  the  intervals,  while  pseudo-membrane 
and  the  pronounced  changes  in  the  voice  of  laryngeal  diph- 
theria are  lacking. 

Enlargement  of  the  thymus  is  not  always  easily  differ- 
entiated from  tuberculous  nodes,  although  the  typical  pic- 
ture of  status  lymphaticus — the  fat,  somewhat  lethargic 
child,  with  multiple,  slight,  lymphatic  enlargements — is  not 
often  encountered  in  the  tuberculous  child.  Thymic  pres- 
sure is  rare  after  the  second  or  third  year.  The  X-ray  pic- 
ture, if  typical,  also  is  suggestive.  The  respiratory  distress 
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is  chiefly  inspiratory,  and  is  induced  usually  by  fits  of  crying 
whereas  the  obstruction  caused  by  bronchial  nodes  is  more 
apt  to  be  continuous.  The  von  Pirquet  is  more  often  nega- 
tive than  positive. 

Hodgkin's  disease  may  have  its  earliest  marked  manifes- 
tation in  the  mediastinal  lymphatic  system,  but  rarely  ex- 
ists for  any  length  of  time  without  involvement  of  other 
nodes.  The  diagnosis  has  already  been  considered  on 
page  81. 

Mediastinal  tumor,  chiefly  lymphosarcoma,  is  extremely 
rare  in  childhood  and  can  be  differentiated  only  in  its 
later  stages. 

It  may  also  be  recalled  that  other  infections  beside  tuber- 
culosis may  cause  swelling  of  the  bronchial  nodes,  notably 
measles.  Per  se,  this  involvement  will  rarely  be  recognized 
and  will  quickly  subside.  If  the  nodes  are  already  tubercu- 
lous, however,  the  latter  process  is  particularly  apt  to 
be  accelerated. 

Course  and  Prognosis. — In  most  instances,  a  tubercu- 
losis of  the  bronchial  nodes  probably  escapes  definite  diag- 
nosis during  childhood  because  of  its  limitation  by  complete 
or  partial  cicatrization.  "When  the  disease  has  produced 
enough  symptoms  to  warrant  a  tentative  diagnosis,  the  prog- 
nosis should  be  guarded.  Much  will  depend  upon  the  degree 
of  coincident  involvement  of  the  lungs.  If  this  be  so  slight 
as  to  escape  recognition,  and  if  the  conditions  for  treatment 
are  ideal,  a  large  percentage  of  cases  will  recover. 

Under  unfavorable  conditions  the  majority  will  progress 
either  to  caseation  and  softening  with  subsequent  rupture, 
usually  into  a  bronchus,  or  concomitant  or  consecutive  pul- 
monary disease  will  dominate.  The  possibility  of  a  general 
miliary  dissemination  is  always  to  be  remembered,  and  most 
instances  of  miliary  tuberculosis  and  meningitis  show  old 
and  well-advanced  lesions  of  the  bronchial  nodes. 
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The  rupture  of  an  abscess  of  a  bronchial  node  into  the 
trachea  or  a  large  bronchus  results  in  an  extreme  and 
usually  fatal  asphyxia.  The  fatal  seizure  may  follow  sev- 
eral attacks  of  severe  cough  and  dyspnoea  or  may  occur  with- 
out warning.  Barely  enough  pus  may  be  coughed  up  to 
relieve  the  breathing,  but  in  this  case  a  subsequent  tuber- 
culous caseous  pneumonia  usually  follows. 

Treatment. — Apart  from  the  constitutional  treatment, 
and  such  measures  as  the  use  of  tuberculin,  light  rays,  etc. 
(to  be  discussed  in  Chapter  X),  we  are  concerned  chiefly 
in  the  management  of  the  attacks  of  acute  respira- 
tory distress. 

Absolute  rest  in  the  semi-erect  position  is  essential.  The 
fretful  child,  and  especially  the  infant,  often  does  better 
for  being  held  occasionally  on  the  nurse's  lap,  facing  for- 
ward with  head  supported  on  either  side  by  the  nurse's 
hands.  As  a  rule,  however,  the  child  will  be  more  comfort- 
able in  its  crib  supported  by  pillows.  An  occasional  small 
dose  of  codein  sulphate —  ^  to  -1  of  a  grain — from  the  age 
of  one  to  ten  years  is  sometimes  essential  in  securing  rest. 

Steam  inhalations  of  benzoin  with  bicarbonate  of  soda, 
a  dram  of  each  to  a  quart  of  water,  may  be  used  for  twenty 
to  thirty  minutes  at  a  time.  In  the  intervals  the  air  of  the 
room  should  be  fresh ;  as  a  rule  cold  air  increases  the  re- 
spiratory distress. 

Counter-irritation  with  light-weight  weak  mustard  plas- 
ters (one  to  six  or  eight)  over  the  sternum  and  between 
the  scapulae  apparently  gives  a  measure  of  relief.  Atro- 
pine  sulphate  JL  to  ^  hypodermatically,  may  lessen  ex- 
cessive secretion,  but  the  resulting  distressing  dryness  of 
the  mouth  rather  limits  its  usefulness.  Better  is  creosote 
or  guaiacol  carbonate  in  doses  from  1  minim  or  grain  to  5. 
Cod  liver  oil,  malt  and  the  syrup  of  the  iodide  of  iron  may 
be  given  singly  or  in  combination  as  soon  as  the  state  of 
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the  digestion  permits.  The  latter  must  always  be  the 
criterion  by  which  one  determines  the  availability  of 
internal  medication. 

PLETJBA 

Tuberculosis  of  the  pleura  usually  is  secondary  to  tuber- 
culosis of  the  lungs  and  bronchial  nodes,  although  Miller 
has  shown  conclusively  that  the  peripheral  areas  of  the  lung 
have  a  lymphatic  drainage  towards  the  pleura  as  well  as 
toward  the  hilus,  and  infection  may  pass  through  the  periph- 
eral portion  of  the  lung  to  the  pleura  without  leaving  a  trace 
of  its  passage.  This  probably  explains  the  occurrence  of 
a  tuberculous  pleurisy  without  other  demonstrable  lesion 
of  the  lung. 

In  the  past  a  great  deal  of  stress  was  laid  upon  the  proba- 
bility that  tuberculosis  of  the  cervical  nodes  passed  directly 
to  the  pleural  lymphatics  over  the  apices — thus  explaining 
the  frequency  of  apiceal  involvement.  As  a  matter  of  fact, 
Most  has  demonstrated  that  the  lymphatics  from  the  pleura 
over  the  left  apex  very  exceptionally  may  drain  through  a 
series  of  nodes  to  the  deep  cervical  chain,  but  infection  by 
this  route  from  cervical  nodes  to  pleura  would  be  in  a  retro- 
grade direction  which  must  occur  with  extreme  inf  requency, 
if  at  all. 

Invasion  of  the  pleura  may  also  occur  from  the  perito- 
neum either  through  the  lymph  channels  which  traverse  the 
diaphragm,  or  more  rarely  by  perforation.  Among  the 
other  unusual  causes  which  must  also  be  thought  of  are 
caries  of  the  vertebra  and  ribs. 

It  is  a  well-known  clinical  fact  that  a  severe  trauma  of 
the  chest  may  sometimes  be  followed  by  active  tuberculosis 
of  the  pleura  and  lungs.  A  perfectly  satisfactory  explana- 
tion for  this  has  never  been  forthcoming.  It  is  obvious,  of 
course,  that  the  trauma  could  only  activate  a  preexisting 
focus  and  could  not  originate  it.  Although  the  resulting 
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active  lesion  is  found  most  often  near  the  region  of  the 
trauma,  at  times  it  occurs  at  a  distant  point,  even  in  the 
opposite  chest,  probably  due  to  the  '  *  contrecoup. ' ' 

Disease  of  the  pleura  usually  exists  either  as  scattered 
tubercles  studding  the  membrane  or  as  more  or  less  dense 
fibrous  adhesions  binding  the  lungs  to  the  chest  walL  On 
breaking  the  adhesions  we  may  find  small  areas  of  casea- 
tion ;  rarely  we  find  localized  collections  of  pus.  The  process 
may  extend  also  into  the  interlobular  spaces. 

A  true  tuberculous  empyema  is  extremely  uncommon. 
A  pyopneumothorax,  or  pneumothorax  alone,  occurs  much 
less  frequently  than  in  adults;  usually  after  trauma,  or 
severe  cough. 

Tuberculous  pleurisy  with  effusion  is  quite  rare  in 
younger  children,  but  may  occur  after  seven  or  eight  years 
of  age.  Seldom  is  it  possible  to  demonstrate  tubercle  bacilli 
in  the  fluid  by  ordinary  staining  methods,  probably  because 
the  germs  are  few  in  number,  as  they  grow  with  difficulty 
in  the  absence  of  oxygen.  By  a  process  of  digesting  the 
coagulum  and  then  sedimenting  and  inoculating  into 
animals,  Jousset  was  able  to  demonstrate  tubercle  bacilli 
in  the  serum  from  almost  all  cases  of  tuberculous  pleurisy 
and,  incidentally,  in  many  cases  of  tuberculous  peritonitis. 
In  the  first  few  days  the  exudate  contains  chiefly  poly- 
morphonuclear  cells;  then  small  lymphocytes  appear  and 
rapidly  increase  in  number  until  they  predominate.  In  no 
other  form  of  pleural  exudate  is  this  marked  preponderance 
of  lymphocytes  seen. 

Bapid  absorption  of  tuberculous  exudates  at  times  is  fol- 
lowed by  the  development  of  acute  miliary  tuberculosis  and 
of  tuberculosis  of  the  bones  and  joints.  This  suggests  that 
the  complete  removal  of  the  effusion  may  be  unwise.  In  all 
probability  the  exudate  is  a  conservative  process,  and  its 
presence,  if  not  in  excess,  would  act  in  putting  the  lung  at 
rest  exactly  as  does  the  hydrogen  gas  which  is  often  intro- 
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duced  artificially.  Unless  the  effusion  is  causing  cardiac 
displacement  or  serious  compression  of  the  lung,  with  re- 
sulting dyspnoea,  a  tuberculous  effusion  should  not  be  with- 
drawn during  the  first  two  or  three  weeks.  If  it  then  shows 
no  signs  of  absorption,  or  tends  to  increase,  a  portion  only 
should  be  aspirated.  Following  this,  the  remainder  usually 
disappears  within  a  short  time. 

Apart  from  cases  of  pleural  exudate,  we  must  at  times 
differentiate  a  dry  fibrinous  tuberculous  pleurisy  with  sub- 
sequent adhesions  which  may  exist  as  the  chief  pathologic 
lesion.  The  proportion  of  cases  where  either  dry  or  wet 
"idiopathic"  pleurisy  has  been  proved  to  be  due  to  tuber- 
culosis, has  increased  so  markedly  as  a  result  of  careful 
pathologic  and  bacteriologic  study,  that  we  must  always 
be  prepared  to  consider  pleurisy,  occurring  primarily  and 
independent  of  any  of  the  usual  forerunners  such  as  pneu- 
monia, as  a  tuberculous  manifestation,  and  thereby  give  the 
patient  the  benefit  of  the  doubt.  In  these  cases  the  presence 
of  a  positive  tuberculin  test  is  most  suggestive,  not  neces- 
sarily because  the  reaction  depends  upon  the  pleurisy,  but 
because  it  points  to  a  previous  tuberculous  infection  which 
may  have  furnished  the  infecting  organisms  for  the  pleurisy. 

In  the  majority  of  cases  of  tuberculosis  of  the  pleura  in 
childhood,  however,  the  disease  is  overshadowed  in  impor- 
tance and  physical  signs  by  the  coincident  disease  in  the  lung. 

HEAET 

Tuberculosis  of  the  heart  and  pericardium  occurs  com- 
paratively rarely  except  as  scattered  tubercles  in  the  course 
of  a  miliary  tuberculosis.  The  disease  may  spread  by  con- 
tiguity from  the  pleura  or  bronchial  nodes  or  may  result 
from  the  rupture  of  an  ulcerated  node  into  the  pericardial 
sac.  The  most  common  form  of  demonstrable  pericardial 
disease  is  found  as  adhesions  which  bind  the  sac  to  the  heart 
more  or  less  extensively.  The  physical  findings  would  be 
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the  same  as  those  which  follow  chronic  pericarditis  from 
non-tuberculous  causes.  Pericardial  effusion  rarely  occurs. 
Probably  its  most  important  characteristic  would  be  the 
comparative  mildness  of  the  symptoms,  as  evidenced  in  a 
case  recently  treated  at  the  Children's  Hospital,  Philadel- 
phia. A  colored  boy  of  six  years  was  admitted  with  a  peri- 
cardial  effusion  which  had  begun  two  months  previously 
with  prsecordial  pain,  dyspno3a  and  fever.  There  were  also 
a  right-sided  pleura!  effusion  and  an  enlarged  liver  with 
ascites.  The  von  Pirquet  reaction  was  three  plus  and  the 
fluid  removed  from  the  pericardial  sac  was  positive  for 
tubercle  bacilli  on  inoculation  of  a  guinea-pig.  In  spite  of 
considerable  dyspnoea  from  mechanical  interference  with 
the  action  of  the  heart  and  lungs  and  although  the  tem- 
perature ranged  at  times  to  103°  F.,  the  boy  showed  little 
evidence  of  toxaemia.  After  prolonged  rest  the  fluid  in  all 
the  cavities  was  absorbed  and  he  was  discharged  in  good 
condition.  An  additional  diagnosis  of  enlarged  bronchial 
nodes  and  probable  hilus  infection  was  made.  It  was  be- 
lieved that  the  case  probably  belonged  in  the  class  known  as 
polyserositis.  This  may  be  due  to  a  variety  of  organisms 
but  Italian  observers,  in  particular,  believe  that  the  subacute 
or  chronic  forms  are  almost  always  tuberculous. 

Six  months  after  discharge  the  boy  was  readmitted  with 
the  history  that  he  had  been  quite  well  until  the  previous 
week  when  he  complained  of  headache,  had  a  moderate  epis- 
taxis  and  fever,  followed  by  drowsiness  due  to  tuberculous 
meningitis,  which  ended  fatally  ten  days  after  admission. 
At  autopsy  the  heart  was  found  to  be  moderately  hypertro- 
phied,  the  pericardial  sac  was  uniformly  adherent,  the  bron- 
chial nodes  enlarged  and  caseous,  and  some  of  the  mesenteric 
nodes  caseous.  There  was  a  tuberculoma  the  size  of  a  walnut 
in  the  left  pontine-cerebellar  angle  and  a  moderately  diffuse 
tuberculous  meningitis.  The  lungs,  peritoneum  and  ab- 
dominal viscera  showed  no  macroscopic  evidence  of  disease. 
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(ESOPHAGUS 

Before  taking  up  the  consideration  of  abdominal  tubercu- 
losis we  may  mention  briefly  tuberculous  disease  of  the 
esophagus.  In  one  respect  this  is  analogous  to  tuberculosis 
of  the  trachea  in  that  primary  involvement  never  occurs. 
Secondary  involvement,  however,  is  even  rarer  than  in  the 
case  of  the  trachea  and  occurs  chiefly  as  a  result  of  disease 
of  the  mediastinal  nodes.  It  may  also  exist  as  a  subepi- 
thelial  extension  from  the  pharynx  or  by  direct  contiguity 
from  Pott 's  disease. 
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TUBERCULOSIS  OF  THE  SKIN  IN  CHILDHOOD 
By  FRANK  CROZER  KNOWLES,  M.D. 

TUBERCULOSIS  OF  THE  SKIN 

TUBERCULOSIS  of  the  skin  is  eminently  a  disease  of  child- 
hood. The  following  types  develop  usually  under  the  age 
of  twelve  years :  Lupus  Vulgaris,  miliary  tuberculosis  of 
the  skin,  scrofuloderma,  lichen  scrofulosorum,  acne  scrofulo- 
eonim,  and  the  papulo-necrotic  tuberculid.  The  varieties  of 
tuberculosis  of  the  skin,  more  prevalent  in  adults,  are  tuber- 
culosis verrucosa  cutis,  erythema  induratum,  acnitis,  and 
the  so-called  sarcoids. 

Tuberculosis  of  the  skin  is  divided  into  those  cases 
directly  caused  by  the  action  of  the  tubercle  bacillus  in  the 
skin  and  those  presumed  to  be  due  to  the  action  of  tuber- 
ulous  toxins  circulating  in  the  blood.  The  former  shows  a 
characteristic  arrangement  of  infectious  granuloma,  the 
inoculation  of  guinea-pigs  produces  tuberculosis,  and  the 
various  tuberculin  tests  are  positive.  The  latter  group,  the 
so-called  tuberculides  (Darier)  or  paratuberculoses  (John- 
ston), are  not  tuberculous  deposits  in  the  skin  but  are  in- 
flammatory lesions  which  are  attributed  to  the  influence  of 
tuberculous  toxins  present  in  the  blood  or  to  attenuated 
forms  of  Koch 's  bacillus. 

Tuberculosis  cutis  is  divided  into  lupus  vulgaris,  tuber- 
culosis verrucosa,  tuberculosis  cutis  orificialis,  miliary 
tuberculosis  and  scrofuloderma. 

Eruptions  probably  caused  by  the  toxins  of  the  tubercle 
bacillus  are  erythema  induratum,  lichen  scrofulosorum, 
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acne  scrofulosorum,  f olliclis,  acnitis,  benign  sarcoid  tumors, 
hypodermic  sarcoids,  multiple  benign  sarcoid. 

Lupus  Vulgaris — Definition. — A  chronic  cellular  infiltra- 
tion of  the  skin  caused  by  the  tubercle  bacillus,  and  charac- 
terized by  deep-seated,  variously  sized,  soft,  reddish- 
brown  tubercles,  which  form  patches  and  nodules  by  their 
coalescence  and  which  either  ulcerate  or  atrophy,  leav- 
ing scars. 

Symptoms. — The  disease  begins  with  the  development 
of  several  pinhead  to  small  pea-sized,  deep-seated,  brownish- 
red  or  yellowish  grouped  papules.  New  lesions  appear  and 
the  growths  run  together,  forming  variously  sized  patches. 
The  disease  spreads  peripherally  by  the  acquisition  of  new 
tubercles  at  the  spreading  circumference  or  by  the  running 
together  of  nearby  patches.  The  individual  lesions  are  soft 
in  consistency,  and  upon  pressing  all  of  the  red  color  out 
by  means  of  a  glass  slide  the  deep-seated,  yellowish  growths 
can  be  seen  in  the  depth  of  the  corium.  Hutchinson  aptly 
resembled  the  lesion  to  a  speck  of  " apple  jelly'*  imbedded 
in  the  skin.  These  nodules  in  the  beginning  may  be  slightly 
depressed  or  level  with  the  skin.  They  may  persist  for 
weeks  or  months  without  change  or  undergo  fatty  degenera- 
tion and  become  absorbed  without  ulceration,  leaving  at 
their  site  shiny,  wrinkled,  white  scars.  In  most  instances 
the  patches  sooner  or  later  break  down  into  indolent,  irregu- 
larly shaped  ulcers,  with  flat,  flabby  borders  and  an  un- 
healthy red  granular  floor  covered  with  purulent  secretion 
and  dirty  greenish-yellow  crusts.  The  ulcerated  areas  tend 
to  heal  spontaneously  with  the  formation  of  thin,  white, 
smooth  or  fibrous  scars.  The  disease  tends  to  again  develop 
in  the  scar  tissue. 

There  is  frequently  but  a  single  patch  of  lupus  present, 
or  there  may  be  one  or  more  groups  of  closely  aggregated 
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but  distinct  tubercles,  or  separate  and  grouped  patches  of 
lesions  may  exceptionally  be  widely  distributed  over  the 
body  (lupus  disseminatus).  The  lesions  commonly  coalesce 
into  nodular  plaques  of  a  dull  brownish-red  color,  and  some 
have  a  sharply  elevated,  firm,  nodular  border  and  a  softer, 
depressed,  nodular,  somewhat  involuted  centre  or  a  central 
nlceration.  The  face,  particularly  around  the  tip  of  the 
nose,  is  the  usual  seat  of  attack.  The  disease  not  infre- 
quently develops  on  the  fore-arm,  the  legs,  the  buttocks  and 
the  outer  surface  of  the  thigh.  Any  portion  of  the  body  may 
be  involved,  but  the  scalp,  the  palms,  the  soles,  or  the  geni- 
tals rarely  show  involvement. 

There  is  usually  but  one  patch  present,  at  times  two  or 
more,  and  occasionally  plaques  are  widely  distributed.  The 
disease  tends  to  spread  very  slowly.  It  may  require  many 
years  for  a  palm-sized  area  to  develop.  It  may  remain 
stationary  for  months  or  years  and  activity  may  again  be- 
gin. The  lowered  condition  of  the  patient's  health  and 
external  irritation  hasten  the  growth. 

Mucous  Membrane  Involvement. — According  to  Finsen 
the  mucous  membrane  of  the  nose  or  mouth  are  involved  in 
70  to  80  per  cent,  of  the  cases  treated  in  Copenhagen.  Beuller 
in  a  synopsis  of  380  cases  found  mucous  membrane  involve- 
ment in  45.5  per  cent. ;  in  six  of  these  it  involved  this  area 
alone,  and  in  forty-six  it  had  apparently  started  at  this 
site.  The  lesions  on  the  nasal  and  oral  mucous  membranes 
are  usually  indolent,  granulating  ulcers  which  readily  bleed ; 
rarely,  however,  they  may  have  the  form  of  primary  pin- 
head  or  larger  sized  reddish  tubercles  covered  with  a  silver 
gray  epidermis  or  dull  grayish  plaques.  The  lesions  may 
appear  as  fungating  ulcers  with  a  papillary  overgrowth. 
The  mucous  membrane  of  the  nose  may  be  attacked  pri- 
marily or  secondarily  from  the  adjacent  skin ;  chronic  ulcers 
may  be  present  which  at  times  perforate  the  cartilaginous 
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septum.  The  tongue  is  rarely  attacked.  Lupus  in  exceptional 
instances  has  caused  perforation  of  the  drum  membrane 
because  of  the  spread  of  the  disease  through  the  external 
auditory  canal.  The  disease  may  also  be  transmitted  through 
the  Eustachian  tube.  Other  mucous  membranes  which  may 
be  attacked  are  the  hard  and  the  soft  palate,  the  lips,  the 
larynx,  the  pharynx,  the  rectum,  and  the  vulva.  Mucous 
membrane  involvement  is  comparatively  unusual  in  this 
country.  Lupus  vulgaris  may,  if  extensive  and  of  long 
duration,  cause  destruction  of  the  skin  and  cartilages,  rarely 
the  bones  of  the  nose,  produce  ectropion,  destruction  of  the 
ears  and  distortion  of  the  mouth.  The  scar  formation  fol- 
lowing the  ulceration  may  make  the  patient  a  horrible 
looking  object. 

The  subjective  symptoms  are  usually  mild  or  absent. 
The  ulcerative  lesions  may  be  somewhat  tender,  with  prac- 
tically no  pain  unless  there  is  extensive  destruction.  In 
extreme  instances  there  may  be  anaemia  and  some  cachexia. 

Complications. — Pus  infection  of  the  lesions  is  of  rather 
common  occurrence,  but  attacks  of  erysipelas  are  uncom- 
mon. Bone  and  joint  tuberculosis  are  observed,  pulmonary 
complications  also ;  and,  at  times,  visceral  tuberculosis.  In 
about  2  per  cent,  of  cases  epithelioma  develops  on  an 
old  patch. 

Etiology  and  Pathology. — Lupus  in  this  country  is  of 
uncommon  occurrence.  Most  of  the  cases  seen  are  localized 
and  the  patch  or  patches  are  comparatively  small.  It  is, 
however,  prevalent  in  Great  Britain  and  on  the  continent  of 
Europe.  Although  no  class  is  exempt,  it  is  more  often 
found  among  the  poor.  Almost  two-thirds  of  the  cases  have 
been  observed  in  women.  About  one-half  of  the  cases  be- 
gin under  ten  years  of  age,  and  almost  one-third  under  five. 
The  cause  of  the  infection  is  the  invasion  of  the  skin  by 
the  tubercle  bacillus,  a  weakened  resistance  on  the  part  of 
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the  patient  assisting.  A  family  history  of  tuberculosis  can 
be  determined  in  approximately  one-third  of  the  cases  and 
in  about  two-thirds  of  all  cases,  past  or  present,  evidences 
of  tuberculosis  existed  in  the  patient. 

The  tubercle  bacillus  enters  the  skin  in  one  of  the  fol- 
lowing ways :  By  direct  inoculation  from  without ;  indirect 
inoculation  by  contiguity  from  deep  tuberculous  foci ;  inocu- 
lation by  way  of  the  lymphatics  or  veins  passing  through 
the  blood;  infection  by  inheritance  (Leloir).  The  first  two 
are  probably  the  common  sources  of  the  infection. 

Lupus  is  apt  to  develop  in  those  in  poor  physical  con- 
dition, at  times  following  measles  and  at  sites  of  trauma. 

Tubercle  bacilli  are  found  in  very  scant  numbers  in  sec- 
tions of  lupus ;  occasionally  it  may  be  necessary  to  examine 
a  large  number  of  serial  mounts  before  even  a  single  bacillus 
is  discovered. 

Histologically  the  disease  begins  in  the  lower  portions 
of  the  corium  and  extends  upward.  There  is,  first,  an 
accumulation  of  cells  about  the  capillaries  and  lymph- 
channels.  The  typical  lupus  nodule  consists  of  small  round 
cells  at  the  periphery  of  the  growth ;  next,  of  larger  epithe- 
lial cells,  with  clear  nucleus,  and  in  the  middle  giant  cells 
with  homogeneous  centre  and  peripherally  arranged  nuclei. 
There  are  fewer  epithelial  cells  and  a  larger  number  of 
giant  cells  than  in  the  classic  tubercle  attacking  other  struc- 
tures than  the  skin.  The  symmetrical  arrangement  of  these 
three  elements  is  only  occasionally  met  with  in  lupus. 

One  or  the  other  may  be  absent,  or  constitute  the  greater 
part  of  the  growth.  The  giant  cells  are  usually  large,  well 
developed,  and  contain  from  10  to  100  nuclei.  The  central 
portion  of  the  nodule  tends  to  degenerate  and  undergo 
coagulation  necrosis.  The  overlying  epidermis  becomes 
stretched  and  thinned;  in  a  considerable  number  of  cases 
rupture  and  ulceration  result.  Tuberculin  tests  are  posi- 
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tive,  and  tuberculosis  results  from  the  inoculation  of  guinea- 
pigs  with  the  diseased  tissues. 

Diagnosis. — Lupus  vulgaris  has  to  be  differentiated 
chiefly  from  tubercular  syphiloderm,  epithelioma  and  lupus 
erythematosus. 

Lupus  Vulgaris  Tubercular    Syphiloderm  Epithelioma 

Begins  in  early  life.  Middle  or  early  adult  life.  After  forty  years. 

Very  slow  in  growth.  Rapid.  Moderately  rapid. 

Lesions  are  grouped  and  Dark    red    tubercles    are  Ulcer    with    a    rounded 

consist   of    patches    of       ranged  in  the  shape  of       rolled,    pearly    border, 

yellowish-red    or    red-       a  segment  of  a  circle;       bleeds  easily. 

dish-brown  deep-seated       serpiginous  outline; 

soft  nodules.  kidney  shaped. 

Even   with   the  skin   or  Frequently       several   Usually  one  lesion. 

only  slightly  elevated.       patches. 

One  or  more  patches. 

Frequently  is  associated  History    of    disease,    old   History  frequently  of 

with  other  tuberculous       scars  of  typical  forma-       previous  wart,  pigment 

conditions ;     tuberculin       tion.    Wassermann  test       spot  or  trauma. 

tests  positive.  positive. 

Scar  of  no  characteristic  Scar     typical     shape    of  No  characteristic  shape. 

shape.  lesion. 

Lupus  Vulgaris  Lupus  Erythematosus 

Early  life.  Early  adult  life. 

Slow  course.  Reaches  its  development  in  a  few 

weeks  or  seiveral  months. 

Typical  lesion  is  deep-seated  yellowish-  Slightly  elevated  pinkish  patches,  with, 
red  or  reddish-brown  nodule.  fine  white  scale  and  mouths  of  se- 

baceous glands  widely  open. 

Frequently  one  or  two  patches.  Usually  several  symmetrically  ar- 

ranged plaques. 

Deep-seated.  Moderately  infiltrated. 

Ulcerated.  Tuberculin  tests  positive.  Does  not  ulcerate  but  may  cause  atro- 
phy without  scar  formation.  Tuber- 
culin tests  negative. 

Prognosis. — Lupus  vulgaris  is  a  rebellious  disease  to 
treat  and  therapeutic  measures  frequently  have  to  be  car- 
ried out  over  months  and  years  in  extensive  cases.  The 
possibility  of  general  tuberculosis  or  of  phthisis  following 
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lupus  is  to  be  remembered;  according  to  Leloir  the  latter 
occurred  in  21  per  cent,  of  his  cases. 

Treatment. — Aims  at  placing  the  patient  in  the  best  pos- 
sible physical  condition  and  the  destruction  or  removal  of 
the  tubercle  bacilli  in  the  skin  with  the  least  injury  to  the 
intervening  and  surrounding  integument.  In  addition  to 
good  nourishing  food,  cod-liver  oil,  iron,  quinin,  strychnin, 
etc.,  it  should  be  tried  to  raise  the  resistance  of  the  individ- 
ual against  the  invading  organism  by  vaccine  treatment. 
The  new  tuberculin  T.  R,  or  old  tuberculin,  may  be  injected 
in  one-half  milligram  doses,  and  this  increased  by  the  addi- 
tion of  two  milligrams  to  each  subsequent  dose.  The  at- 
tempt is  made  to  produce  a  reddening  of  the  lesion  and 
only  a  slight  general  reaction,  and  elevation  in  the  tempera- 
ture of  not  more  than  1°  F. 

Small  doses,  if  causing  but  a  slight  reaction,  may  be  re- 
peated every  two  days.  In  administering  large  doses  the 
interval  between  injections  should  be  much  longer,  and  in 
the  event  of  an  acute  reaction  it  should  be  allowed  to  subside 
before  the  injection  is  repeated. 

The  four  best  local  means  of  treatment  are  excision,  if 
the  patch  is  not  too  large,  the  Finsen  light,  radium  and 
X-rays.  In  excising  a  patch  of  lupus  the  excision  has  to  be 
made  a  considerable  distance  beyond  the  diseased  area; 
otherwise,  relapse  in  the  scar  is  almost  certain  to  follow. 
The  Finsen  light  acts  best  on  the  dry  forms  of  lupus,  while 
the  X-ray  is  recommended  for  the  ulcerated  lesions,  and 
radium  for  either  type. 

Although  numerous  local  preparations  have  been  used, 
one  of  the  best  of  these  is  pyrogallol  two  to  three  drams, 
lead  plaster  one-half  ounce,  petrolatum  one  to  two  drams. 

This  is  spread  on  a  piece  of  muslin  or  lint  and  applied  to 
an  area  not  larger  than  three  inches  in  diameter  and  fastened 
with  adhesive  strips.  After  four  days  a  fresh  application 
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is  made,  and  the  procedure  is  repeated  until  the  pain  be- 
comes severe  or  the  desired  result  is  obtained. 

Arsenic  is  applied  in  the  following  ointment :  Arsenious 
acid,  gr.  20,  cinnabar  one  dram,  cold  cream  one  ounce 
(Hebra),  and  to  diminish  the  pain  cocain  hydrochlorate 
5-10  gr.  may  be  added.  This  preparation  is  spread  thickly 
upon  lint,  covered  with  wax  paper,  and  bound  on  the  sur- 
face. It  is  changed  twice  daily  and  continued  for  two  to 
four  days.  It  causes  considerable  inflammatory  swelling 
and  redema.  It  should  be  applied  to  an  area  not  larger  than 
two  inches  in  diameter.  If  applied  to  a  smaller  area,  equal 
parts  of  arsenious  acid  and  powdered  acacia  may  be  made 
into  a  paste  at  the  time  of  application  by  means  of  a  small 
quantity  of  water  and  applied  continuously  for  from  twelve 
to  thirty-six  hours.  Boric  acid  ointment  may  be  used  to 
soothe  the  resulting  inflammatory  reaction. 

Tuberculosis  Verrucosa  Cutis — Synonyms. — Verrucosa 
necrogenica;  Anatomical  tubercle;  Lupus  verrucosa. 

Definition. — Warty  growths  of  varying  size  on  the  skin 
caused  by  the  tubercle  bacillus. 

Symptoms. — Two  types  of  the  affection  are  recognized : 
The  first  is  characterized  by  a  single  small  red  swelling, 
with  a  pustular  head,  which  develops  at  the  point  of  inocu- 
lation. The  lesion  slowly  enlarges  and  forms  a  warty  no- 
dule, with  an  infiltrated  base  and  a  surrounding  reddish 
areola.  The  pus  removed  from  the  small  abscesses  contains 
tubercle  bacilli.  There  is  usually  enlargement  of  the  contig- 
uous lymphatic  glands.  This  is  the  typical  anatomical 
tubercle  or  verruca  necrogenica.  It  usually  occurs  on  the 
dorsum  of  the  hand  or  fingers.  The  second  is  characterized 
by  the  development  of  an  ovoid  or  lobulated  warty  swelling 
which  cicatrizes  in  the  centre  and  slowly  spreads  peripher- 
ally. The  matured  lesion  has  a  depressed,  often  pigmented, 
cicatrix,  surrounded  by  reddish-brown,  warty  nodules  which 
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at  times  are  covered  with  a  grayish  crust,  and  frequently 
an  areola  of  a  purplish-red  color.  The  disease  may  last 
over  a  period  of  months  or  years,  and  exceptionally  spon- 
taneously involutes.  Itching  may  be  present.  There  is  apt 
to  be  lymphatic  involvement  and  occasionally  the  viscera 
are  attacked.  The  back  of  the  hands,  sometimes  both,  and 
the  dorsum  of  the  fingers  are  the  usual  sites  of  attack. 

Etiology  and  Pathology. — The  cause  of  the  disease  is  the 
inoculation  of  the  human  or  bovine  types  of  the  tubercle 
bacillus  at  the  site  of  a  small  break  in  the  skin.  It  may 
occur  in  patients  who  rub  the  sputum-covered  lips  with  the 
back  of  hand.  It  develops  in  medical  students,  physicians, 
laboratory  workers,  butchers,  and  handlers  of  dead  bodies. 

Histologically  it  differs  from  lupus  in  that  the  seat  of 
the  disease  is  in  the  papillary  layer  of  the  corium.  There 
is  a  papillary  hypertrophy,  a  hyperplasia  of  the  epidermis, 
and  the  tubercle  bacilli  are  more  abundantly  present  in  the 
tissues  than  in  lupus.  Otherwise  it  has  essentially  the  same 
anatomical  structures. 

Diagnosis. — The  differential  diagnosis  given  under  lupus 
may  be  used  to  distinguish  this  affection  from  epithelioma 
and  tubercular  syphiloderm.  The  syphilitic  initial  lesion 
can  be  eliminated  by  the  presence  of  the  treponema  pallidum, 
its  location,  and  later  the  general  glandular  enlargement 
and  secondary  eruption. 

Prognosis. — Cure  is  usually  readily  effected. 

Treatment. — The  lesion  may  be  excised;  or  the  X-ray 
or  radium  employed.  It  can  be  removed  also  by  pyrogallol 
ointment  or  arsenic  plaster,  as  suggested  under  lupus.  The 
stick  of  caustic  potash  may  be  applied  for  a  few  seconds  and 
the  area  immediately  neutralized  with  acetic  acid. 

Tuberculosis  Orificialis — Synonym. — Acute  tuberculous 
ulcer.  The  affection  exhibits  small,  red  swellings  which  soon 
break  down  and  form  shallow  ulcers  with  thin  undermined 
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edges.  The  ulcers  are  small,  not  exceeding  half  an  inch  in 
diameter,  circular  and  marginated.  They  are  painless,  ex- 
cepting on  motion  and  friction.  They  tend  to  remain  super- 
ficial and  do  not  heal  spontaneously.  There  is  early 
involvement  of  the  lymphatic  glands.  Ulcers  usually  de- 
velop on  the  lips  or  corners  of  the  mouth ;  exceptionally  on 
the  genitalia. 

Treatment. — Excision,  X-ray  or  radium  treatment  is 
advised.  Otherwise  a  mild  antiseptic  dressing,  such  as 
boric  acid,  is  indicated. 

Miliary  Tuberculosis  of  the  Skin. — This  affection  is  of 
rare  occurrence.  The  disease  is  usually  observed  in  chil- 
dren, particularly  following  an  attack  of  measles  or  some 
other  acute  specific  fever.  The  lesions  develop  rapidly,  are 
widely  distributed,  and  consist  of  pinhead  to  hemp  seed- sized 
papules,  papulovesicles,  and  rarely  minute  pustules.  Subse- 
quently they  may  disappear  with  the  formation  of  scales, 
crusts,  or  develop  into  small  ulcers.  Microscopically  a  typi- 
cal tuberculous  structure  is  found  and  numerous  tubercle 
bacilli.  The  tuberculin  tests  are  positive  and  guinea-pig 
inoculation  with  the  diseased  tissue  shows  tuberculosis. 

Death  is  to  be  expected,  as  it  is  associated  with  general 
miliary  tuberculosis. 

Scrofula  derma. — Scrofuloderma  is  characterized  by  ab- 
scesses and  ulceration  usually  associated  with  breaking 
down  tuberculous  glands  or  with  other  subcutaneous  foci. 

The  disease  begins  as  a  painless  swelling  in  the  subcu- 
taneous tissue  or  true  skin.  The  skin  covering  the  lesion 
becomes  a  purplish-red  color,  the  central  portion  of  the 
tumor  caseates,  and  an  ulcer  is  formed  with  overhanging, 
irregular  bluish  edges.  The  floor  of  the  ulcer  is  covered 
with  pale  flabby  granulations,  and  there  is  a  blood-stained 
serous  or  purulent  discharge  containing  tubercle  bacilli. 
Fistulous  tracts  radiate  from  one  lesion  to  another  or  under- 
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mine  the  sound  skin.  The  destructive  tendency  may  extend 
to  the  tendons  and  bones,  particularly  when  the  extremities 
are  involved.  There  may  also  be  present  a  chronic  form 
with  progressive  ulceration  extending  from  the  primary 
focus  to  the  face  and  neck.  There  may  be  considerable  sup- 
puration of  the  skin  from  secondary  staphylococcic  infec- 
tion. After  healing  occurs  an  irregular  knotty  scar  remains 
adherent  to  the  deeper  structures,  which  retains  its  pigmen- 
tation for  a  considerable  period.  It  is  seen  most  frequently 
on  the  sides  of  the  neck  in  association  with  cervical  tubercu- 
lar adenitis.  The  condition  is  next  most  often  observed 
in  the  axillae,  the  groins,  and  on  the  limbs.  The  face  and 
trunk  are  occasionally  attacked.  Conjunctivitis,  keratitis, 
blepharitis,  nasal  and  aural  discharges  are  sometimes  asso- 
ciated conditions. 

Underlying  the  skin  lesions  there  are  found  one  or  more 
tuberculous  glands,  some  of  which  may  be  broken  down  and 
suppurating ;  others,  swollen,  firm,  and  painless.  Tubercu- 
lous lymphangitis  may  be  present. 

Etiology  and  Pathology. — Children  and  young  adults  are 
most  frequently  attacked.  The  skin  is  secondarily  infected 
by  the  breaking  down  of  the  tuberculous  foci  in  the  glands 
and  subsequent  sinus  formation.  Histologically  are  ob- 
served the  usual  type  of  tubercles  and  tubercle  bacilli  are 
found  in  the  lesions. 

Diagnosis. — Scrofuloderma  is  distinguished  from  lupus 
vulgaris  only  by  its  association  with  tuberculous  glands, 
the  sinus  formation  and  the  absence  of  apple  jelly-like 
nodules.  The  two  conditions,  however,  are  not  infre- 
quently associated. 

The  syphilitic  gumma  has  a  more  rapid  growth,  is  not 
associated  with  tuberculous  disease  and  sinuses,  has  a  char- 
acteristic serpiginous  and  kidney-shaped  formation,  and  the 
"Wassermann  test  is  positive. 
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Erythema  induratum  (Bazin's  disease)  occurs  on  the 
lower  legs,  without  the  tubercular  glands  and  sinus 
formation. 

Actinomycosis  and  blastomycosis  are  distinguished  by 
the  presence  of  their  respective  organisms. 

Prognosis. — If  the  patient's  health  can  be  improved  and 
the  diseased  foci  are  removed,  the  prognosis  is  good. 

Treatment. — The  glands  frequently  have  to  be  removed 
surgically  and  the  sinuses  opened  and  thoroughly  curetted. 
Mild  antiseptic  dressing,  such  as  boric  acid  ointment,  should 
be  applied.  The  X-rays  or  radium  frequently  produce  heal- 
ing and  may  cause  absorption  of  the  glands,  if  not  too  large 
or  too  far  advanced.  Tuberculin  treatment  as  carried  out 
under  lupus  vulgaris  may  prove  of  benefit.  Good  nourish- 
ing food,  healthful  surroundings,  and  tonics  such  as  cod-liver 
oil  and  iron  are  indicated. 

ERUPTIONS  PROBABLY   CAUSED  BY  THE  TOXINS  OF  THE 
TUBERCLE  BACILLUS 

Erythema  Induratum — Synonyms. — Bazin  's  disease ; 
Erythema  induratum  scrofulosorum.  A  disease  character- 
ized by  the  development  of  indolent  and  deep-seated  gumma- 
like  nodules  tending  to  undergo  necrosis  with  the  formation 
of  sluggish  ulcers,  usually  on  the  lower  legs  and  developing 
in  cachectic  and  strumous  individuals. 

Symptoms. — The  characteristic  lesions  consist  of  multi- 
ple red  or  purplish,  indurated,  ill-defined  plaques,  usually 
with  a  diameter  of  from  one-half  to  one  inch.  The  swellings 
develop  subcutaneously,  run  a  chronic  course,  and  tend  to 
break  down  into  deep  ulcers  with  an  irregular  edge  and  with 
a  grayish  or  reddish  infiltrated  base.  ^When  the  ulcers  heal 
pigmented  depressed  scars,  which  eventually  turn  white,  re- 
sult. The  lower  portion  of  the  calf  of  the  leg,  particularly 
the  outer  and  posterior  aspects,  is  the  area  usually  attacked. 


TUBERCULOSIS  OF  THE  SKIN  151 

The  outbreak  is  frequently  symmetrical.  Occasionally  the 
upper  extremities  are  involved. 

Etiology  and  Pathology. — Erythema  induratum  usually 
develops  in  young  girls  earlier  than  twenty-five  years  of 
age.  The  patients  are  frequently  employed  in  occupations 
requiring  almost  constant  standing.  Their  nutrition  is  fre- 
quently poor  because  of  insufficient  food  and  overwork. 
There  are  frequently  other  evidences  of  tuberculosis  present. 

Pathology. — The  affection  apparently  starts  in  the  hypo- 
derm,  and  giant  and  epithelioid  cells  have  been  demon- 
strated in  the  tissues.  Softening  of  the  tumor  and  destruc- 
tion of  the  skin  are  caused  by  granular  necrosis  of  the  cellu- 
lar infiltration.  Positive  results  have  been  obtained  by 
inoculation  of  guinea-pigs  with  the  diseased  tissue,  although 
the  tubercle  bacillus  has  not  been  demonstrated  in  the 
tumors  or  the  fluid  recovered  from  the  skin.  The  tuberculin 
tests  are  frequently  positive. 

Diagnosis. — The  age  and  sex  of  the  patient,  the  location 
of  the  lesions  and  frequently  their  symmetry  distinguish 
the  condition  from  the  serpiginous  asymmetrical  patches 
of  tertiary  syphilis.  The  absence  of  broken-down  tubercu- 
lous glands  and  other  caseating  foci  distinguish  it  from 
scrofuloderm.  Varicose  ulcers  are  associated  with  varicose 
veins  and  occur  usually  in  older  individuals. 

Treatment. — Eest  in  bed  is  important.  If  lesions  have 
not  ulcerated  an  elastic  web  bandage  should  be  used  as  a 
support  while  on  the  feet.  When  lesions  have  ulcerated 
rest  in  bed  is  still  more  imperative.  Locally,  mild  antisep- 
tic stimulants  such  as  ammoniated  mercury,  20  gr.  zinc  oxide 
ointment,  one  ounce  may  be  used.  In  cases  of  sluggish 
healing,  stimulation  with  the  X-ray  or  painting  with  the 
nitrate  of  silver  stick  are  of  use.  Good  nourishing  food, 
hygienic  surroundings  and  cod-liver  oil  and  iron  are  indi- 
cated. If  the  tuberculin  test  is  positive,  tuberculin  treat- 
ment as  suggested  may  be  used. 
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Lichen  Scrofulosorum — Synonym. — Lichen  scrofulosua. 
Hebra  was  the  first  to  describe  the  present  condition  which 
is  characterized  by  an  outbreak  of  millet-seed  to  pinhead- 
sized  firm,  flat,  rounded,  yellowish-brown  and  reddish 
papules.  Occasionally  a  minute  scale  or  rarely  a  tiny  pus- 
tule is  observed  on  the  summit  of  the  lesion.  The  lesions  in 
the  beginning  are  isolated,  but  later  extend  to  form  oval  or 
crescentic  patches.  There  are  no  symptoms.  The  papules 
may  persist  for  months  or  years,  eventually  disappearing, 
usually,  without  but  occasionally  with,  scarring.  The  con- 
dition may  recur.  The  trunk  is  usually  attacked. 

Etiology. — The  affection  is  usually  observed  in  children 
or  adolescents  afflicted  with  tuberculosis  of  the  glands,  the 
bones,  the  joints,  or  of  the  skin,  but  rarely  showing  signs  of 
phthisis.  An  analogous  outbreak  has  occasionally  been 
produced  by  injections  of  Koch's  old  tuberculin, 

Pathology. — The  minute  papules  consist  of  miliary 
tubercles  which  are  made  up  of  epithelioid  and  giant  cells. 
Tuberculin  tests  give  a  positive  response  in  a  majority  of 
the  cases.  In  a  very  few  cases  the  finding  of  the  tubercle 
bacillus  in  the  lesion  has  been  reported. 

Diagnosis. — Lichen  planus  occurs  chiefly  on  the  flexor 
surface  of  the  forearms  and  lower  legs,  consisting  of  irregu- 
larly shaped,  flat,  shiny,  violet-colored  papules,  which  itch. 
Papular  syphiloderm  has  a  generalized  distribution  and  the 
various  concomitant  signs  of  that  disease.  Acne  Vulgaris 
attacks  the  face  in  more  instances  than  the  back,  and  there 
are  blackheads,  papules,  pustules  and  at  times  sebaceous 
cysts.  It  develops  after  puberty.  Pityriasis  rubra  pilaris 
attacks  the  dorsum  of  the  fingers,  the  face  and  elsewhere. 
Lichen  scrofulosorum  can  be  distinguished  from  these  by  its 
limitation  to  the  trunk,  absence  of  itching,  its  association 
with  tuberculous  conditions,  positive  tuberculin  tests,  its 
chronic  course,  and  the  age  of  the  patient. 
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Prognosis. — The  skin  eruption  can  be  readily  removed 
but  the  patient  is  probably  tuberculous. 

Treatment. — Good  food,  fresh  air  and  tonics  like  cod- 
liver  oil  and  arsenic  are  indicated;  and  locally,  inunctions 
of  cod-liver  oil  (Hebra)  or  the  preparation  used  by  Crocker, 
liquor  plumbi  subacetatis  gr.  15,  thymol  gr.  5,  vaseline  one 
ounce  may  be  employed. 

Acne  Scrofulosorum. — This  affection  is  rare  and  occurs 
chiefly  in  young  children.  The  usual  sites  of  attack  are  the 
buttocks  and  backs  of  the  thighs,  but  any  portion  of  the 
extensor  aspects  of  the  lower  extremities  may  be  attacked ; 
less  frequently  the  flexor  surface  of  the  arms  and  forearms, 
and  the  sides  of  the  face.  The  lesions  are  mostly  pinhead 
to  the  size  of  hemp-seed,  sometimes  as  large  as  a  pea,  and 
consists  of  small  pustules'  on  an  inflammatory  li vid  red  base. 
The  lesions  are  moderately  firm,  seated  at  the  hair-follicle, 
and  do  not  itch.  The  outbreak  occurs  in  crops,  a  few  lesions 
at  a  time,  the  older  becoming  absorbed  with  resulting  pur- 
plish stains,  usually  without  scarring.  Occasionally  they 
extend  deep  into  the  tissues  and  scars  result.  The  structure 
of  the  lesions  is  not  typically  tuberculous.  Tubercle  bacilli 
have  not  been  found,  and  inoculation  experiments  have 
proved  negative.  The  disease  is  found  in  almost  all  in- 
stances in  individuals  with  tuberculous  glands,  ulceration  of 
the  cornea,  or  other  manifestations  of  tuberculosis,  and  in 
addition  there  is  apt  to  be  a  family  history  of  phthisis. 

TUBEECU1IDS 

Follicli s — Synonyms. — Papulo-necrotic  tuberculia ; 
small  pustular  scrofuloderm  (Duhring). 

Symptoms. — The  affection  is  characterized  by  the  pres- 
ence of  deep-seated  papules  of  a  rounded  contour,  pinhead 
to  split-pea  in  size,  and  varying  in  color  from  a  dusky  red 
or  purplish  to  a  yellowish- white  and  translucent  in  appear- 
ance. A  small  pustule  develops  in  the  centre.  The  lesion 
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eventually  disappears  and  leaves  a  depressed  scar,  first  red, 
then  pigmented,  and  finally  white.  The  lesions  usually  re- 
main discrete,  although  they  may  be  closely  crowded  to- 
gether. The  eruption  is  not  painful  but  the  lesions  are 
somewhat  tender  and  may  itch.  Crops  of  papules  may  ap- 
pear for  several  months  or  years.  The  outbreak  is  usually 
most  severe  during  the  winter  months,  tending  to  return 
during  the  cold  weather.  The  individual  lesions  run  a 
course  of  but  a  few  weeks.  There  may  be  only  a  few  or  a 
large  number  of  lesions  present,  symmetrically  distributed. 

The  sites  of  predilection  are  the  dorsal  surface  of  the 
fingers,  the  backs  of  the  hands,  the  wrist,  the  elbows,  the 
knees,  the  dorsum  of  the  feet  and  toes,  the  ears,  and  at  times, 
the  buttocks,  and  occasionally  the  eyelids.  There  may  be 
large  number  of  pit-like  scars  present,  marking  the  sites  of 
former  lesions.  The  ears  and  extremities  are  very  liable 
to  chilblains.  It  is  most  frequently  found  in  children,  and 
more  often  in  the  Eussian  Jews. 

There  has  been  a  great  diversity  in  pathological  findings 
as  to  whether  the  sweat  coil  lesions  are  primary  or  second- 
ary. Giant  cells  and  epithelioid  cells  suggesting  a  tuber- 
culous process  have  been  found,  but  no  tubercle  bacilli. 

Tuberculin  tests  frequently  give  a  positive  result. 

ACNE  VAEIOLTFOEMIS — SYNONYMS  ACNE  NECBOTICA 

Acne  variolifonnis  can  hardly  be  classed  under  the  head- 
ing of  a  possible  tuberculosis  of  the  skin,  as  the  tuberculin 
tests  have  all  proven  negative  and  the  histo-pathological  pic- 
ture is  absolutely  different. 

ACNITIS 

Acne  agminata  of  Crocker — The  term  acnitis  was  ap- 
plied to  this  extremely  rare  affection  by  Bartelemy. 

Symptoms. — The  disease  starts  as  small,  shot-like 
lesions  deep  down  in  the  skin,  which  enlarge  and  cause  red- 
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dening  of  the  overlying  parts,  and  finally  project  somewhat 
above  the  surface.  The  lesions  vary  from  a  pinhead  to 
hemp-seed  in  size,  occasionally  somewhat  larger,  and  are 
mostly  of  a  dull,  brownish-red  color,  but  some  are  solid. 
The  majority  of  the  outbreak  is  observed  on  the  face,  but 
the  limbs  are  occasionally  attacked.  The  most  striking 
feature  in  a  well-marked  case  is  the  tendency  of  the  lesions 
to  group  about  the  chin,  the  cheeks  below  the  orbit,  the 
brows,  the  temples,  the  upper  lip,  and  the  lower  eyelids.  In 
addition  there  are  scattered  lesions  on  the  sides  of  the  face, 
on  the  other  parts,  and  a  few  on  the  nose. 

The  lesions  remain  for  a  considerable  period,  new 
papules  appearing  from  time  to  time  and  then  undergo  in- 
volution, leaving  a  small  pigmented  scar  which  turns  white. 

Involution  may  occur  rapidly  in  all  of  the  lesions  after 
the  process  once  starts.  The  patient  may  complain  of  itch- 
ing. There  does  not  seem  to  be  the  same  tendency  to  relapse 
as  in  the  other  tuberculids. 

There  may  be  a  tuberculous  family  history  or  signs  of 
tuberculosis  in  the  patient. 

Pathology. — Epithelioid  and  giant  cells  have  been  found 
in  some  of  the  cases,  but  no  tubercle  bacilli.  Inoculation 
tests  have  proved  negative. 

Diagnosis. — As  Acne  varioliformis,  folliclis  and  acnitis 
resemble  each  other  somewhat  closely,  their  points  of  dif- 
ferentiation should  be  cited. 

Acne  Varioliformis  Folliclis  Acnitis 

Chiefly    on    forehead    at  Chiefly  the  extremities,    Face  attacked,  exception- 
hairy  margin  and  scalp        the  face  free,  except-        ally  the  limbs, 
and  less  often  on  neck,        ing     the     ears,     and 
and  other  portions  of        exceptionally  the  eye- 
face,  lids. 
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Lesions  hard  in  beginning  May  be  grouped  on  the  Grouped  on  the  face;  if 
and  suppurate,  dry  up  extremities  but  not  on  on  the  extremities  le- 
with  resulting  pit-like  the  face.  sions  are  scattered, 

scars.  Lesions  may  be 
massed  without  distinct 
grouping;  itching  may 
be  annoying  feature. 

Frequently  only  a  few  le-  Predominate   on    the  el-  Lesions  are  deeper  seated, 

sions;    runs  a  chronic      bows  and  knees.  larger,     and     leave     a 

intermittent  course.  larger    scar    than    fol- 

Unusually   an   associated  liclis. 
oily  seborrhoea. 

Changes  in  the  skin  are  History  of  family  or  per-  Suppurate  more  freely 
chiefly  inflammatory,  sonal  tuberculosis.  and  can  be  enucleated 

with  a  large  number  of  at  an  early  period, 

staphylococci. 

Giant  cells  and  epitheli-  Process  much  more  in- 
oid  cells  present,  tuber-  flammatory  than  in  f  ol- 
culin  tests  positive.  liclis. 

Tends  to  recur  and  keep  Tends  to  rapidly  involute 
up  more  or  less  indeti-  after  a  course  of  some 
rifaHy.  months  without  recur- 

rence. 

Histological  picture  more 
or  less  inflammatory, 
occasionally  giant  and 
epdtbelioid  cells. 

Treatment. — As  the  diseases  grouped  under  the  tuber- 
culids  are  probably  caused  by  the  toxins  of  the  tubercle 
bacilli,  the  patient  should  naturally  be  given  plenty  of  good 
nourishing  food,  the  hygienic  surroundings  should  be  care- 
fully regulated,  and  tonic  treatment  is  frequently  indicated. 

The  preparations  which  I  have  found  most  efficient  are 
cod-liver  oil,  the  syrup  of  the  iodid  of  iron,  and  some  form 
of  arsenic. 
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Arsenic  has  been  given  in  the  form  of  Fowler's  solution, 
for  an  adult  five  minims  three  or  four  times  daily,  or  as 
Donovan's  solution  five  minims  at  a  dose  after  each  meal 
and  often  also  at  bedtime. 

Although  various  applications  have  been  recommended, 
there  is  none  better  than  ammoniated  mercury,  15-30  grs., 
made  up  in  petrolatum  one  ounce,  or  if  on  a  non-hairy  sur- 
face, in  powdered  zinc  oxid  two  drams,  petrolatum  six 
drams.  This  mercurial  preparation,  although  exceedingly 
mild,  should  not  be  applied  over  too  large  a  surface. 

Benign  Sarcoid  Tumors. — Sarcoid  tumors  are  of  a  lumpy 
growth,  benign,  and  may  be  divided  into  two  distinct  groups : 
the  hypodermic  sarcoids  of  Darier  and  Roussy,  and  the  mul- 
tiple benign  sarcoid  of  Bock. 

Hypodermic  Sarcoids. — The  lesions  consist  of  chronic 
indolent  neoplasms  in  the  hypoderm  which  do  not  tend  to 
ulcerate,  and  bear  a  resemblance  to  erythema  induratum 
(Bazin).  They  are  pea  to  nut  in  size,  and  tend  to  form 
nodular  patches.  They  most  often  occur  on  the  upper  portion 
of  the  trunk.  "Women  between  thirty  and  forty  are  usually 
attacked.  The  growths  are  surrounded  by  a  fibrous  cap- 
sule, and  giant  cells  and  lymphocytes  have  been  found. 
Tubercle  bacilli  have  not  been  demonstrated  and  inoculation 
experiments  have  been  without  results. 

Multiple  Benign  Sarcoid. — Bock  has  described  three 
types  of  lesions:  The  large  nodular,  varying  from  pea  to 
pigeon  egg  in  size ;  the  small  nodular-papular,  consisting  of 
millet-seed  to  pea-sized  growths  which  may  be  grouped ;  and 
the  diffuse  infiltrated  form.  The  lesions  are  in  the  begin- 
ning pinkish  and  later  of  a  purplish  and  brownish  color,  and 
soft  in  consistency.  No  apple- jelly-like  nodules  are  found. 
The  sites  of  attack  are  the  face,  frequently  symmetrically 
involved,  the  neck,  shoulders,  elbows,  and  the  knees.  The 
affection  may  run  a  course  of  some  years,  eventually  stains 
and  atrophic  scars  remain.  There  is  no  ulceration.  The 
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majority  of  cases  have  occurred  in  females  between  the  ages 
of  fifteen  and  forty  years.  There  may  be  enlargement  of 
the  lymphatic  glands,  and  there  is  often  visceral  tubercu- 
losis. Histologically  the  lesions  consist  of  masses  of  epith©- 
lioid  cells,  leukocytes,  and  a  few  giant  cells. 

Treatment. — The  treatment  consists  of  preserving  the 
health  of  the  individual.  Injections  of  tuberculin  and  calo- 
mel have  proved  of  benefit.  Bock  has  had  excellent  results 
from  the  administration  of  arsenic. 


CHAPTER  VII 

TUBERCULOSIS  OF  THE  ABDOMINAL 
CAVITY  AND  THE  GENITO-URINARY  TRACT 


CHAPTER  VH 

TUBERCULOSIS  OF  THE  ABDOMINAL  CAVITY 

TUBERCULOSIS  of  the  mesenteric  nodes,  intestine  and 
peritoneum  are  by  far  the  most  common  varieties  of  abdom- 
inal tuberculosis.  The  disease  may  begin  either  as  a  pri- 
mary or  secondary  infection.  At  times  it  forms  an  integral 
part  of  a  miliary  dissemination. 

When  we  speak  of  "abdominal  tuberculosis,'*  therefore, 
it  may  be  understood  as  a  primary  or  secondary  disease  of 
these  three  structures.  Tuberculosis  of  other  abdominal 
organs  will  be  considered  separately. 

Although  we  frequently  find  the  tuberculous  disease  ex- 
isting coincidently  in  the  intestine,  mesenteric  and  peritoneal 
nodes,  in  most  cases  the  predominating  symptoms  will 
depend  upon  the  involvement  of  one  or  the  other  of  these 
three  structures.  The  situation  is  in  a  measure  comparable 
to  that  in  the  chest.  Infection  usually  occurs  through  the 
intestine;  as  in  the  case  of  infection  through  the  lung,  it 
may  not  leave  a  trace,  although  it  is  more  apt  to  give  rise 
to  a  lesion,  the  tuberculous  ulcer. 

From  the  intestines  the  infection  travels  to  the  mesen- 
teric nodes,  as  it  does  from  the  lung  to  the  bronchial  nodes, 
and  we  find  the  proportion  of  node  lesions  definitely  higher 
than  are  those  of  the  intestine. 

Tuberculosis  of  the  peritoneum,  however,  fails  to  con- 
form to  the  characteristics  of  pleural  infection  in  point  of 
frequency,  being  found  only  in  from  8  to  36  per  cent,  of 
tuberculous  deaths.  These  figures  include  cases  where  there 
are  only  a  few  tubercles  scattered  through  the  peritoneal 
cavity  in  the  course  of  a  generalized  miliary  tuberculosis. 

161 
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Another  source  of  abdominal  infection  may  originate  in 
the  pleura.  Cunningham  has  described  pleural  lymphatics 
which  collect  the  lymph  from  the  surfaces  of  the  lower  half 
of  the  lower  lobes  of  the  lung  and  pass  down  through  the 
ligamentum  pulmonale  of  the  diaphragm  to  the  preaortic 
nodes.  From  these  we  may  have  an  extension  to  the  other 
abdominal  nodes  and  the  peritoneum.  In  this  type  the  in- 
testinal mucosa  would  escape. 

Thompson  and  Fordyce  have  collected  a  large  number  of 
statistics  from  English,  European  and  American  hospitals 
to  indicate  the  relative  frequency  of  abdominal  tuberculosis 
compared  with  tuberculous  meningitis.  The  figures  show 
certain  noteworthy  differences  in  the  percentage  of  abdom- 
inal tuberculosis  in  the  different  countries. 

Out  of  62,110  cases  in  English  hospitals  there  were  1049 
cases  of  abdominal  tuberculosis,  or  1.69  per  cent. 

Out  of  29,318  cases  in  Scottish  hospitals  there  were  1011 
cases  of  abdominal  tuberculosis,  or  3.45  per  cent.  Except- 
ing Budapest,  in  various  cities  on  the  continent  of  Europe, 
among  41,545  patients  there  were  221  cases  of  abdominal 
tuberculosis,  or  .53  per  cent.  In  Budapest,  among  27,173 
cases,  2  per  cent,  had  abdominal  tuberculosis.  Out  of  37,129 
cases  in  the  Children's  Hospitals  of  Philadelphia,  New  York 
and  Boston,  the  percentage  of  abdominal  tuberculosis 
was  .28. 

These  statistics  show  a  very  marked  difference  between 
English  and  Scottish  hospitals  on  the  one  hand,  and  those 
on  the  continent  and  in  America  on  the  other. 

Although  it  is  impossible  to  draw  definite  conclusions 
from  such  figures,  clinical  experience  certainly  warrants  the 
belief  that  abdominal  tuberculosis  plays  a  less  important 
role  in  this  country  than  it  does  in  England  and  Scotland, 
whatever  the  explanation  may  be. 

Etiology. — In  studies  of  the  types  of  bacilli  which  occur 
in  abdominal  tuberculosis,  it  has  been  found  that  the  bovine 
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bacillus  is  present  in  a  majority  of  cases  between  the 
ages  of  five  and  sixteen  years.  Instances  are  quite  numer- 
ous where  primary  abdominal  tuberculosis  has  developed 
in  patients  who  were  consuming  milk  infected  with 
bovine  bacilli. 

Two  points  are  urged  against  the  frequency  of  this  mode 
of  infection : 

1.  Primary  intestinal  tuberculosis  is  comparatively  rare. 

2.  All  forms  of  abdominal  tuberculosis  are  rare  during 
the  first  year  of  life  when  milk  is  consumed  as  the  sole  diet. 

The  first  point  would  be  of  greater  importance  were  it 
not  for  the  fact  that  the  tubercle  bacillus  can  pass  through 
the  intestine  to  the  mesenteric  nodes  or  peritoneum  without 
leaving  any  trace  of  its  passage.  Some  physicians  go  so  far 
as  to  state  that  in  most  alimentary  infections  of  the  bovine 
type  the  intestines  escape  damage.  In  view  of  the  com- 
parative avirulence  of  the  bovine  type  of  bacilli  for  human 
beings,  and  the  fact  that  mesenteric  and  peritoneal  lesions 
tend  to  chronicity  and  at  times,  probably,  to  spontaneous 
cure,  the  frequency  of  abdominal  infection  per  se  cannot  be 
judged  on  the  incidence  of  primary  tuberculous  enteritis. 

With  regard  to  the  inf requency  of  abdominal  tubercu- 
losis during  the  first  year,  we  note  that  many  babies  are  fed 
during  that  period  on  boiled  or  pasteurized  milk,  but  that 
such  precautions  usually  are  abandoned  during  the  second 
or  third  year. 

It  is  also  noteworthy  that  the  greatest  incidence  of 
abdominal  tuberculosis  in  the  figures  quoted  occurred  in 
Scotland  and  England  during  a  period  when  a  large  per- 
centage of  the  milk  consumed  by  babies  was  raw,  while  on 
the  Continent  and  in  this  country  the  heating  of  milk  has 
been  practised  much  more  widely. 

The  period  of  infancy  is  one  of  great  bacteriologic  activ- 
ity in  the  intestine  with  the  frequent  occurrence  of  various 
fermentative  and  putrefactive  processes  leading  to  diar- 
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rhoea.  The  activity  of  the  tubercle  bacillus  is  known  to  be 
definitely  inhibited  and  even  destroyed  by  the  presence  of 
other  more  rapidly  prolif  crating  organisms  so  that  a  chance 
for  a  tuberculous  implantation  to  survive  might  be  less  at 
this  period  than  during  the  succeeding  years  of  childhood 
when  the  digestive  function  is  more  stabilized  and  what 
might  be  called  bacterial  hyperfunction  is  less  fre- 
quently noted. 

Finally,  the  chronicity  of  abdominal  lesions,  above  noted, 
makes  it  very  probable  that  infection  acquired  during  the 
first  or  second  year  may  not  be  followed  by  demonstrable 
disease  for  a  considerable  period. 

The  more  carefully  one  goes  into  the  history  of  the  case 
of  tuberculous  disease  of  the  abdomen,  the  more  often  will 
he  find  that  raw  milk,  especially  that  from  uninspected  cat- 
tle, will  have  formed  part  or  all  of  the  dietary  of  the  child. 

For  example,  in  an  instance  to  be  mentioned  later,  the 
active  symptoms  of  intestinal  tuberculosis  began  in  the  third 
year  of  Me.  During  the  first  year  the  child  had  been  fed 
on  a  variety  of  infants'  foods  mixed  with  milk  and  heated 
in  the  preparation.  During  the  second  and  third  years,  raw 
milk  from  a  small  uninspected  dairy  formed  a  large  part  of 
the  daily  dietary. 

We  may  conclude  therefore  that  primary  abdominal 
tuberculosis  usually  is  due  to  the  ingestion  of  infected  milk, 
but  that  the  actual  incidence  is  low,  in  this  country  at  least. 

INTESTINAL  TUBERCULOSIS 

This  form  usually  occurs  secondary  to  pulmonary  in- 
volvement, presumably  from  sputum  that  has  been  swal- 
lowed, and  more  often  due  therefore  to  the  human  type  of 
bacillus  than  to  the  bovine  type. 

The  lesions  are  found  more  commonly  in  the  lower  ileum 
although  they  may  occur  in  any  portion.  In  the  large  intes- 
tine the  caecum  is  the  favorite  site.  Primary  tuberculous 
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appendicitis  has  been  described,  chiefly  as  a  pathological 
curiosity,  although  the  appendix  may  be  involved  with 
other  structures. 

The  earliest  gross  lesions  of  tuberculous  enteritis  may 
be  seen  as  very  small  yellow  tubercles,  chiefly  in  Payer's 
patches,  but  ulceration  must  occur  early  as  the  predominat- 
ing lesion  is  the  ulcer  looking  as  though  it  had  been  punched 
out,  varying  in  size  from  a  pinhead  to  5  to  6  cm.  in  diameter 
in  the  long  axis.  The  shape  is  oval  or  irregular,  with  the 
longest  diameter  usually  at  right  angles  to  the  axis  of  the 
intestine,  in  contradistinction  to  the  ulcer  of  typhoid  fever. 

The  smallest  ulcers  are  superficial,  involving  chiefly  the 
mucosa.  As  they  progress  they  destroy  the  deeper  coats 
down  to  the  peritoneum  and  may,  not  rarely,  perforate  the 
latter.  Usually  sufficient  time  elapses  for  a  protective 
screen  of  inflammatory  exudate  to  form  on  the  peritoneal 
coat  over  the  site  of  the  ulcer  and  thus  perforation  into  the 
free  peritoneal  cavity  is  more  rare  than  in  typhoid  fever. 
In  favorable  cases  ulcers  cicatrize;  if  a  large  area  is  involved 
there  may  be  stricture  formation.  The  latter  is  not  often 
seen  chiefly  because  cases  with  large  ulcers  rarely  survive. 

An  unusual  instance  of  cicatrization  and  stricture 
occurred  in  the  case  just  referred  to.  The  active  symptoms 
began  in  the  third  year,  consisting  of  intermittent  attacks 
of  abdominal  pain,  tenesmus  and  diarrhoea,  lasting  two  or 
three  weeks  and  recurring  four  or  five  times  a  year.  For 
the  last  six  months  of  her  fourth  year,  preceding  admission 
to  the  Children's  Hospital  of  the  Mary  J.  Drexel  Home, 
colicky  pain  in  the  right  iliac  fossa  had  been  continuous, 
without  relation  to  the  stools.  X-ray  showed  a  foreign  body 
near  the  right  anterior  superior  spine  of  the  ilium.  At  oper- 
ation this  proved  to  be  a  medium-sized  pearl  button,  thickly 
incrusted  with  salt  deposits.  Through  the  incision  in  the 
ileum  several  typical  tuberculous  ulcers  could  be  seen.  Be- 
low the  level  of  the  button,  preventing  its  escape,  there  was 


166        LECTURES  ON  TUBERCULOSIS 

an  old  indurated  but  completely  healed  stricture  of  large 
calibre  occurring  at  the  site  of  a  healed  ulcer.  The  mesen- 
teric  nodes  were  enlarged  but  the  peritoneum  showed  no 
involvement  except  over  the  ulcers. 

Symptomatology. — The  symptoms  of  intestinal  tubercu- 
losis are  notoriously  untrustworthy  both  in  a  positive  and 
negative  sense.  This  is  due  in  part  to  the  fact  that  the 
lesions  rarely  exist  alone  and  that  symptoms  from  other 
lesions  in  the  body  may  predominate. 

The  typical  symptoms  of  tuberculous  ulcers  may  be  de- 
scribed as : 

1.  Diarrhoea  or  a  tendency  to  diarrhoea. 

2.  Pain  in  the  abdomen,  usually  worse   before    stool 
but  present  at  irregular  intervals,  of  the  type  described 
as  colicky. 

3.  Blood  and  pus  in  the  movements. 

Pain  and  diarrhoea  of  course  are  by  no  means  distinctive 
and  may  be  present  in  the  absence  of  ulceration  or  con- 
versely, the  stools  may  be  normal  in  spite  of  the  presence 
of  ulcers.  The  repeated  appearance  of  blood  and  pus,  espe- 
cially the  former,  is  always  suggestive  if  other  signs  point- 
ing to  tuberculous  infection  are  present.  Large  hemor- 
rhages are  rare.  In  the  usual  variety,  the  blood  is  small  in 
amount,  well  mixed  with  the  faeces  and  may  be  dark;  or 
bright  red  when  associated  with  active  peristalsis  and  lesions 
in  the  large  gut.  It  must  be  distinguished  from  that  which 
occurs  in  fissure  in  ano  or  prolapse  of  the  rectum. 

Brown  and  Armstrong  recently  have  described  certain 
changes  in  the  conformation  and  function  of  the  gut  as  de- 
termined by  X-ray  in  adults.  Their  results  have  not  yet 
been  confirmed  in  children. 

The  more  severe  the  diarrhoea  the  more  rapid  the  de- 
velopment of  symptoms  of  malnutrition.  The  abdomen 
shows  nothing  characteristic  and  may  be  scaphoid  or  more 
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or  less  distended.  Moderate  tenderness  usually  is  present, 
especially  around  and  below  the  umbilicus. 

Diagnosis  is  chiefly  concerned  in  distinguishing  tubercu- 
lous enteritis  from  a  non-tuberculous  variety.  Per  se  the 
distinction  may  be  impossible. 

In  tuberculous  enteritis  the  onset  is  more  gradual  and 
the  course  less  severe  at  first  than  in  ordinary  enteritis 
or  colitis,  and  fever  is  slight  as  a  rule.  A  large  hemor- 
rhage speaks  for  tuberculosis.  Small  hemorrhages,  con- 
tinuing for  a  longer  period  than  is  usual  in  dysentery,  are 
more  common.  Most  suggestive  is  the  occurrence  of  tuber- 
culous lesions  elsewhere  in  the  body,  especially  in  the  lungs. 
The  value  of  the  history  and  the  tuberculin  test  has  been  dis- 
cussed elsewhere.  Only  at  operation,  autopsy  or  with  the 
proctoscope  can  a  positive  diagnosis  be  made.  Even  the 
demonstration  of  tubercle  bacilli  in  the  stool  is  not  con- 
clusive, since  these  may  have  been  swallowed. 

In  general,  however,  we  may  accept  as  positive  the  find- 
ings of  chronic  abdominal  pain,  diarrho3a  and  blood  in  the 
stools  in  a  child  who  shows  a  positive  tuberculin  reaction 
and  suspicious  or  positive  signs  of  tuberculosis  elsewhere. 

Prognosis  and  Treatment. — Tuberculous  enteritis 
usually  occurs  as  the  final  stage  of  a  more  or  less  extensive 
tuberculosis  and,  as  such,  offers  a  prognosis  which  is  almost 
invariably  fatal.  In  the  rare  primary  form,  due  to  the 
bovine  bacillus,  it  is  quite  probable  that  recovery  may 
take  place,  but  the  fact  must  be  masked  usually  by  our 
inability  to  make  the  diagnosis.  In  any  stubborn  case  of 
enteritis,  therefore,  occurring  in  a  positively  reacting  child, 
the  possibilities  of  successful  treatment,  even  if  the  lesions 
be  tuberculous,  must  not  be  overlooked. 

Diet  certainly  is  of  importance.  The  success  which  fol- 
lows the  use  of  lactic  acid  milk  or  "Eiweiss  milk"  in  other 
diarrhoeal  diseases  suggests  its  use  in  this.  Made  from 
whole  boiled  milk,  with  the  addition  of  dextri-maltose  or 
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"Karo"  to  increase  the  carbohydrate  value,  it  forms  an 
ideal  food.  By  the  addition  of  saccharin,  at  first  (grain  I  to 
a  quart),  usually  it  is  possible  to  overcome  the  child's  objec- 
tion to  the  taste.  With  this,  some  well-cooked  starch  such 
as  cereals,  and  toast  or  zwieback  with  butter;  fresh  fruit 
juice,  without  the  pulp;  rice,  strained  vegetable  and  meat 
broth,  and  perhaps  a  soft-boiled  egg  or  custard,  with  junket, 
give  a  dietary  which  furnishes  the  highest  nutritive  value 
for  the  least  digestive  effort. 

Of  drugs  one  must  be  wary.  Nutrition  is  vastly  more 
important  than  any  possible  medicinal  action,  and  much 
giving  of  drugs  presupposes  disturbance  of  appetite  or 
digestion,  or  both.  Creosote  and  guaiacol  carbonate  have  a 
reputation  which  can  hardly  be  ignored  and,  within  reason- 
able limits,  should  be  given  a  thorough  trial.  Short  courses 
of  bismuth  subcarbonate  in  large  doses,  2  to  4  grams  (30  to 
60  grains),  four  times  a  day,  may  be  tried  when  diarrhoea 
is  excessive.  For  this  and  also  for  the  distressing  tenesmus, 
opium  or  better,  codein,  may  be  necessary,  especially  to 
secure  rest  at  night.  Theoretically  benzyl  benzoate  may  be 
given  a  trial,  in  view  of  its  action  upon  non-striated  muscle. 
It  is  quite  obvious,  however,  that  the  locking  up  of  intestinal 
secretions  and  contents  with  opium  is  undesirable.  Pallia- 
tion of  discomfort  and  quieting  excessive  peristalsis  are  the 
ends  to  be  sought.  The  constitutional  treatment  and  the  use 
of  tuberculin  will  be  discussed  in  Chapter  X. 

TUBERCULOSIS  OP  MESENTERIC  NODES 

Involvement  of  the  mesenteric  and  retroperitoneal 
nodes  always  occurs  in  the  course  of  tuberculous  enteritis, 
but  may  also  be  found  primarily  and  independently.  To  it 
in  former  years  was  applied  the  term  Tabes  Mesenterica. 
This  name  came  into  bad  repute  because  it  was  applied  so 
frequently  to  non-tuberculous  conditions  such  as  simple 
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marasmus.  At  that  time  statistics  must  have  been  hope- 
lessly vitiated.  It  would  seem  better  therefore  to  drop  the 
term  altogether. 

Theoretically,  most  cases  of  abdominal  tuberculosis  must 
exist  for  a  time,  at  least,  as  pure  instances  of  mesenteric 
tuberculosis.  Apart  from  the  slight  toxic  effects  of  tuber- 
culous infection  it  is  questionable  whether  symptoms  are 
produced  by  disease  of  the  nodes  per  se  unless  they  attain 
large  size  or  unless  caseation  is  followed  by  pus  formation. 
Depending  upon  the  size  of  the  nodes  and  their  situation 
we  may  find  pressure  on  the  vena  cava  with  edema  of  legs 
or  thrombosis ;  and  pressure  on  the  portal  vein  with  ascites 
and  enlarged  surface  veins. 

All  of  these  phenomena,  however,  are  rare  as  com- 
pared with  the  effects  of  inflammation  such  as  local  perito- 
nitis, adhesions,  localized  abscesses,  etc.  These  properly 
belong  to  the  disease  tuberculous  peritonitis  to  be  described. 

The  diagnosis  of  simple  mesenteric  enlargement  there- 
fore is  theoretically  possible  but  actually  very  difficult.  Re- 
peated attempts  at  palpation  of  the  abdomen  when  the 
muscles  are  relaxed  and  the  intestines  are  not  distended 
may  disclose  enlarged  nodes,  usually  to  be  felt  by  pressing 
against  the  vertebral  column  in  the  right  or  left  lower 
quadrants  of  the  abdomen.  Fecal  masses  must  be  differen- 
tiated. Chronic  appendicitis  with  adhesions  may  also  cause 
error.  Rectal  examination  usually  is  of  aid  in  differentia- 
tion, as  .the  nodes  rarely  can  be  felt  by  this  procedure. 

Apart  from  a  secondary  involvement  of  other  structures 
due  to  adhesions,  rupture,  etc.,  prognosis  of  the  mesenteric 
involvement  may  be  considered  at  least  as  favorable  if  not 
more  so,  than  in  tuberculous  disease  of  the  bronchial  nodes. 
Many  times  mesentric  nodes  are  found  calcified  and  com- 
pletely healed,  in  patients  dying  of  other  diseases  or  even 
of  tuberculosis  elsewhere  in  the  body. 
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As  a  possible  cause  for  fever  of  unexplained  origin  J 
believe  that  involvement  of  the  mesentric  nodes  at  times 
deserves  consideration.  Positive  demonstration  usually 
will  be  impossible,  but  if  we  have  a  persistent  slight  rise 
of  temperature  occurring  irregularly,  with  stationary  or 
declining  weight,  slight  anaemia,  lack  of  vigor,  a  positive 
tuberculin  reaction,  with  occasional  or  persistent  slight  ten- 
derness on  deep  pressure  in  the  lower  quadrants,  and  inter- 
mittent slight  abdominal  pain,  at  least  the  possibility  of 
tuberculous  disease  of  the  mesentric  nodes  should  be  con- 
sidered in  any  differential  diagnosis.  A  positive  tubercu- 
lin reaction  alone  would  warrant  a  definite  anti-tuberculous 
course  of  treatment  where  no  other  disease  could  be  held 
accountable  for  the  symptoms. 

TUBERCULOSIS  OF  THE   PERITONEUM 

This  occurs  most  frequently  between  one  and  five  years 
of  age.  Fatal  cases  are  comparatively  rare  in  this  country. 
Holt  reports  8.6  per  cent,  among  255  autopsies  on  children 
who  were,  for  the  most  part,  under  three  years  of  age. 
Still,  among  266  tuberculous  deaths  under  twelve  years 
found  16.8  per  cent,  due  to  peritoneal  involvement;  under 
two  years  of  age  the  percentage  was  12 — thus  emphasizing 
the  incidence  at  an  early  age. 

Still's  figures  are  the  more  remarkable  in  view  of  the 
fact  that  Holt's  percentage  of  8.6  includes  cases  of  miliary 
tuberculosis  with  only  a  comparatively  small  number  of 
scattered  peritoneal  tubercles,  while  in  Still's  cases,  death 
was  due  to  the  abdominal  involvement. 

In  Hand's  series  of  115  autopsies  on  tuberculous  chil- 
dren, previously  quoted,  18.3  per  cent,  showed  peritoneal 
lesions ;  but  again,  this  figure  includes  the  lesions  of  isolated 
miliary  tubercles.  Comparable  with  this  is  Biedert's  per- 
centage of  18.3  per  cent,  among  883  deaths  from  tubercu- 
losis while  Ashby  found  36  per  cent,  of  peritoneal  involve- 
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ment  among  105  autopsies.  All  of  these  figures  are  based 
upon  the  results  of  autopsy — the  only  reliable  source  for 
such  data  except  those  furnished  by  the  surgeons.  On  all 
counts  therefore  it  would  seem  that  severe  tuberculous  peri- 
tonitis is  comparatively  infrequent  in  this  country. 

Etiology. — The  causes  of  tuberculous  peritonitis  may  be 
grouped  under  the  following  headings : 

1.  Rupture  of  caseous  mesenteric  or  retroperitoneal 
nodes. 

2.  Slow   perforation    of    a   tuberculous   ulcer    of    the 
intestine. 

3.  Secondary  to  disease  in  pleura  and  lung  or  in  miliary 
tuberculosis. 

4.  Infection  may  traverse  the  intestine  without  injury 
to  latter. 

5.  Injury  may  be  the  exciting  cause  in  an  individual 
already  infected. 

6.  Very  rarely  the  disease  may  follow  genital  tubercu- 
losis in  older  girls. 

There  are  two  chief  forms  of  tuberculous  peritonitis,  the 
ascitic  or  wet  and  the  fibrinous  or  dry — although  each  often 
partakes,  in  a  measure,  of  the  characteristics  of  the  other. 

For  many  years  it  was  believed  that  all  cases  of  chronic 
peritonitis  were  tuberculous,  but  thorough  study  has  shown 
an  occasional  instance  of  chronic  non-tuberculous  dis- 
ease which  closely  simulates  the  fibrinous  form  in  its 
gross  appearances. 

ASCITIC  FORM 

This  probably  comprises  about  10  per  cent,  of  the  total 
number  of  cases  of  tuberculous  disease  of  the  peritoneum. 

In  a  typical  case  we  find  the  peritoneal  surface  more  or 
less  studded  with  small  gray  or  yellowish  gray  tubercles 
with  here  and  there  fine  fibrinous  adhesions,  easily  broken. 
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The  fluid  is  clear  or  turbid  serum,  varying  from  a  few  ounces 
to  several  pints  in  amount. 

The  onset  of  the  ascitic  form  may  be  quite  sudden  with 
fever  of  100°-102°  F.,  possibly  vomiting  and  more  or  less  ab- 
dominal pain.  The  resemblance  to  acute  peritonitis  may  be 
extremely  puzzling  at  first.  The  leucocytes  in  the  blood  in 
tuberculous  disease  are  not  greatly  increased,  peristalsis  is 
not  so  likely  to  be  completely  inhibited  and  abdominal  ten- 
derness and  rigidity  are  less  than  in  the  non-tuberculous 
form.  Within  a  few  days,  definite  ascites  appears  with  an 
abatement  of  the  peritoneal  symptoms.  This  practically 
settles  the  diagnosis,  as  ascites  from  any  other  cause  than 
tuberculosis  or  cardio-renal  disease  is  extremely  rare  in 
childhood.  With  the  appearance  of  fluid  the  fever  tends  to 
fall  and  the  disease  assumes  the  chronic  form. 

More  often  the  onset  is  less  abrupt  and  severe,  and  fluid 
may  be  present  when  the  physician  is  first  called.  The  his- 
tory shows  that  the  first  subjective  symptom  was  attacks  of 
abdominal  pain,  often  after  meals,  varying  in  severity  and 
almost  invariably  ascribed  to  "indigestion."  Other  symp- 
toms are  apt  to  be  lacking.  Frequent  observations  of  tem- 
perature and  weight  may  show  an  occasional  afternoon  or 
evening  rise  to  100°  F.,  and  a  failure  to  gain.  The  child  may 
show  some  lack  of  vigor  and  change  in  disposition,  but  in 
many  instances  nothing  is  admitted  but  the  pain.  After 
an  interval  of  varying  length  it  may  be  noted  that  the  abdo- 
men is  increasing  in  size — a  sign  which  often  first  brings  the 
patient  to  the  physician. 

Examination  of  the  abdomen  at  this  time  gives  a  slightly 
boggy  feel  and  the  presence  of  varying  amounts  of  fluid. 
The  consistency  of  the  abdominal  contents  feels  definitely 
greater  than  that  produced  in  cardio-renal  dropsy,  owing 
to  the  slight  thickening  of  the  gut  produced  by  the  tubercles. 
In  most  cases  deep  palpation  elicits  tenderness,  but  the 
"protective"  rigidity  of  the  "acute  abdomen"  is  slight  or 
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absent.  Digestion  usually  is  unimpaired  and  careful  inves- 
tigation reveals  no  basis  for  ascribing  the  pain  to  indigestion. 

As  the  case  progresses  the  increase  of  fluid  may  cause 
pouting  of  the  umbilicus — a  finding  which  always  is  sus- 
picious. It  may  occur  in  long-standing  cases  of  circulatory 
or  renal  dropsy,  but  rarely  to  the  same  degree. 

Deep  abdominal  palpation  may  now  show  scattered 
irregular  masses,  where  adhesions  cause  matting  together 
of  intestines  or  omentum,  or  if  the  mesentric  nodes 
are  greatly  enlarged.  The  latter  must  be  carefully 
differentiated  from  fecal  masses,  by  moderate  purgation 
and  enemas. 

At  this  stage  we  may  find  also  a  tendency  to  attacks 
of  diarrhoea,  due  at  times  to  intestinal  ulceration  but  often 
occurring  independently.  Failure  of  appetite,  vomiting, 
and  loss  of  weight  also  are  common — the  latter  depending  in 
large  part  upon  the  quantity  of  food  consumed  and  retained. 

In  some  cases,  swelling  of  the  abdomen,  ascites,  slight 
irregular  fever  and  occasional  abdominal  pain  may  be  the 
only  noteworthy  symptoms  for  many  weeks. 

Course  and  Prognosis. — The  general  course  of  a  large 
proportion  of  the  ascitic  cases  is  toward  absorption  of  the 
fluid.  Some  tend  rapidly  to  a  fatal  termination,  with  increas- 
ing tuberculous  toxaemia,  emaciation,  diarrhoea  and  per- 
haps involvement  of  other  organs,  or  signs  of  generalized 
tuberculosis.  Of  the  cases  which  show  a  tendency  to  absorp- 
tion of  fluid,  a  few  apparently  recover;  more  tend  to  assume 
the  fibrinous  form. 

Recoveries  are  to  be  accepted  with  reservations,  however, 
as  relapses  or  the  intercurrence  of  other  forms  of  tubercu- 
losis are  frequent.  Not  until  after  the  lapse  of  three  to  five 
years  can  we  begin  to  feel  reasonably  sure  of  the  good  result. 

This  undoubted  tendency  toward  subsidence  and  at  least 
a  temporary  recovery  must  be  taken  into  account  in  attempt- 
ing to  set  a  true  value  on  operative  interference. 
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FIBBINOUS  FORM 

In  this  the  deposition  of  tubercles  leads  to  the  formation 
of  fibrinous  adhesions  rather  than  of  fluid.  They  will  be 
found,  of  varying  extent  and  density,  in  all  possible  com- 
binations between  the  various  abdominal  structures  and  be- 
tween these  and  the  parietal  peritoneum. 

Free  fluid  usually  is  present  in  small  amounts  but  is  apt 
to  become  encapsulated  by  adhesions,  adding  to  the  density 
and  size  of  the  resulting  masses.  Localized  collections  of 
pus  from  the  breaking  down  of  caseous  nodes  or  from  the 
localized  peritonitis  which  results  from  slow  perforation 
of  intestinal  ulcers,  are  more  common  findings  as  the 
case  progresses. 

Symptomatology. — The  onset  of  the  fibrinous  form  is 
almost  invariably  slow  and  insidious.  The  most  important 
single  symptom  is  the  colicky  intermittent  pain,  more  apt  to 
be  severe  than  in  the  serous  form,  and  bearing  no  relation 
to  indigestion.  Loss  of  weight  and  temperature  also  are 
more  apt  to  be  pronounced  than  in  the  ascitic  form. 

Careful  and  repeated  examinations,  especially  after  free 
purgation,  usually  will  show  some  definite  mass  in  the  abdo- 
men. One  of  the  most  common  is  that  produced  by  tubercles 
and  adhesions  of  the  omentum.  In  a  pronounced  case  the 
latter  may  be  rolled  up  across  the  abdominal  cavity,  simu- 
lating the  lower  edge  of  the  liver,  with  the  difference  that  an 
area  of  tympany  can  be  determined  above  the  tumor. 

The  irregularity  in  outline  and  comparative  absence  of 
tenderness  characterize  other  scattered  masses.  When  ten- 
derness is  marked  we  may  suspect  the  formation  of  localized 
abscesses  or  of  areas  of  peritonitis  which  form  over  intes- 
tinal ulcers. 

The  pouting  umbilicus  described  under  the  ascitic  form 
may  be  found  as  a  definite  induration  with  dusky  redness, 
indicating  the  beginning  of  the  spontaneous  rupture  of  an 
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abscess.  This  occurrence  at  times  is  followed  by  remark- 
able improvement  and  symptomatic  cure. 

The  abdomen  may  be  distended  or,  less  commonly,  more 
or  less  scaphoid,  with  tenderness,  especially  in  the  lower 
quadrants.  Unless  much  free  fluid  be  present,  the  feel  may 
be  described  as  doughy  or  putty-like  rather  than  the  softer 
boggy  feel  of  the  ascitic  form.  Much  tympany,  of  course, 
may  mask  it. 

Although  free  fluid  may  be  found  in  this  so-called  dry 
peritonitis,  it  rarely  obtains  to  the  same  extent  as  in  the 
ascitic  form.  Moreover  it  seems  to  fluctuate  in  amount, 
appearing  and  disappearing  without  affecting  the  course 
of  the  disease. 

Still  describes  an  acute  tympanitic  distention  which  may 
simulate  an  acute  peritonitis,  without  clear  evidence  of 
obstruction.  Until  the  subsidence  of  this  and  the  disclosure 
of  the  characteristic  signs  of  the  tuberculous  abdomen,  diag- 
nosis may  have  to  be  reserved. 

As  the  case  progresses  we  find  an  accentuation  of  symp- 
toms. Emaciation  increases  and  in  the  advanced  stages 
may  be  more  pronounced  than  in  any  other  type  of  disease 
excepting  chronic  meningitis.  The  fever  tends  to  wider 
fluctuations,  especially  if  localized  abscesses  have  formed. 
The  severity  of  the  pain  will  depend  upon  the  distribution 
of  adhesions  and  the  degree  of  meteorism.  At  any  stage  we 
may  encounter  symptoms  of  acute  intestinal  obstruction 
due  to  bands  of  adhesions.  In  fact,  an  acute  obstruction  may 
give  rise  to  the  first  symptoms  which  the  parents  regard  as 
serious,  in  an  insidious  type  of  case. 

Another  accident  is  the  occurrence  of  sudden  perforation 
of  an  intestinal  ulcer  with  a  consequent  septic  peritonitis. 

Course  and  Prognosis. — The  usual  course  of  the  fibrin- 
ous  form  of  tuberculous  peritonitis  is  from  three  to  twelve 
months.  In  some  there  exists  a  tendency  to  remissions  fol- 
lowed by  exacerbations  as  in  the  fibro-caseous  pneumonias, 
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in  which  case  the  duration  may  be  several  years.  In  this 
type  we  see  the  most  marked  instances  of  emaciation  pre- 
viously noted.  "When  abscess  formation  has  taken  place, 
relief  may  occur  both  from  external  rupture,  usually  in  the 
region  of  the  umbilicus,  or  through  an  adherent  coil  of 
intestine  with  subsequent  discharge  of  the  pus  and  blood 
from  the  rectum. 

The  prognosis  of  nbrinous  tuberculous  peritonitis  is  defi- 
nitely worse  than  in  the  ascitic  form,  and  yet  recoveries 
occur  at  rare  intervals,  when  extensive  lesions  may  grad- 
ually melt  away  in  an  almost  miraculous  manner.  The 
word  recovery  again  must  be  used  guardedly,  however,  and 
there  should  be  no  relaxation  in  the  precautions  until  a  long 
period  of  time  has  elapsed.  Such  recoveries  are  even  more 
rare  under  than  over  ten  years  of  age. 

As  in  all  types  of  tuberculosis,  the  absence  of  marked 
fever  and  the  maintenance  of  good  digestion  and  nutrition, 
are  favorable  prognostic  signs. 

Diagnosis. — Apart  from  cardio-renal  disease  there  is 
little  likelihood  of  error  .in  the  diagnosis  of  cases  of  tuber- 
culous peritonitis  with  definite  ascites.  Cirrhosis  of  the 
liver  is  extremely  rare  in  childhood.  In  infancy  a  hepatitis 
due  to  congenital  lues  occurs,  but  ascites  is  not  a  feature. 
Malignancy,  such  as  retroperitoneal  sarcoma  or  sarcoma  of 
the  kidney  presents  at  the  beginning  a  deeply  placed  abdom- 
inal mass,  but  the  fluid  in  the  peritoneal  cavity  is  compara- 
tively small  in  amount  and  often  scarcely  demonstrable. 

The  recognition,  or  at  least  the  suspicion,  of  a  tubercu- 
lous peritonitis  before  the  accumulation  of  fluid  or  the 
formation  of  definite  masses,  gives  much  greater  diagnostic 
satisfaction.  As  West  observed  many  years  ago,  suspicion 
should  always  be  aroused  by  the  recurrence  of  vague  and 
unexplained  abdominal  pain  in  a  poorly  nourished  child. 

The  habit  of  lightly  passing  off  the  early  symptoms  as 
due  to  indigestion  is  responsible  for  most  of  the  failures. 
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True  indigestion  in  childhood  usually  is  due  to  too  much 
or  unsuitable  food,  improperly  cooked  and  eaten  too  fast, 
and  the  results  are  definitely  pictured  in  the  stools  or  at 
least  in  disordered  intestinal  function.  Correction  of  any 
or  all  of  these  factors  results  promptly  in  cure.  Failing  in 
this,  and  after  other  causes  of  indigestion  are  ruled  out, 
such  as  heart  or  kidney  disease  and  chronic  appendicitis, 
one  should  never  fail  to  be  at  least  suspicious  of  a  chronic 
intermittent  abdominal  pain  in  childhood  as  a  possible  evi- 
dence of  tuberculous  abdominal  infection. 

The  diagnosis  of  a  beginning  ascites  is  not  always  easy. 
Fluid  contents  in  the  caecum,  descending  colon  or  small  intes- 
tine often  simulate  closely  the  dulness  in  the  flanks  pro- 
duced by  free  peritoneal  fluid,  and  the  shifting  on  change 
of  position  also  may  be  present.  As  the  child  is  turned  on 
its  side,  free  peritoneal  fluid  usually  produces  a  dull  note 
on  percussion  anteriorly  below  the  line  drawn  through  the 
umbilicus  from  ensiform  to  pubis,  while  fluid  within  the 
intestine  rarely  would  give  such  definite  dulness. 

The  use  of  paracentesis  in  diagnosis  is  unjustifiable. 
The  danger  is  too  great  of  puncture  of  the  wall  of  the  bowel 
•which  has  been  thickened  by  tuberculous  infiltration. 

Typhoid  fever  may  be  simulated  by  tuberculous  perito- 
nitis sufficiently  often  to  warrant  our  being  on  guard.  A 
positive  Widal  reaction  is  not  always  obtained  until  the 
third  week  or  even  later.  A  positive  tuberculin  reaction 
merely  is  suggestive  against  typhoid,  but  more  important 
are  the  more  pronounced  toxic  symptoms  of  enteric  fever 
and  the  higher  temperature  reaction,  with  the  more  or  less 
continuous  type  of  fever. 

The  practitioner  must  never  forget,  however,  that  the 
misapplication  of  the  diagnosis  of  typhoid  fever  to  forms 
of  tuberculous  disease  is  made  more  often  than  any  other. 
So  much  is  this  true  that  specialists  in  tuberculosis  are  in- 
clined to  be  somewhat  skeptical  about  the  previous  occur- 
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rence  of  typhoid  fever  in  a  patient's  history,  since 
this  so  often  instances  a  tuberculous  disease  and  not 
enteric  infection. 

During  the  second  year  rickets  is  sometimes  mistaken 
for  tuberculous  peritonitis,  chiefly  owing  to  the  tympanitic 
abdomen ;  the  indigestion  which  is  so  commonly  present  and 
the  anaemia,  or  at  least  the  pallor  which  simulates  it.  If 
the  rickets  has  been  severe,  and  the  child's  normal  activi- 
ties limited,  with  consequent  wasting  of  the  limbs,  the  pic- 
ture is  not  without  suggestion  of  tuberculosis.  Of  course 
the  diseases  may  co-exist. 

Fortunately  the  rachitic  abdomen  permits  deep  palpa- 
tion which,  if  carefully  and  repeatedly  done,  will  hardly  fail 
to  disclose  tuberculous  lesions  when  they  are  present.  Al- 
though the  temperature  in  rickets  shows  slight  variations 
from  normal,  they  are  never  so  pronounced  as  in  the  well- 
developed  case  of  tuberculous  infection.  Abdominal  pain 
is  not  characteristic  of  rickets  and  tenderness  would  be  an 
accidental  and  rare  finding. 

Differentiation  between  an  intussusception  and  acute  in- 
testinal obstruction  occurring  in  the  course  of  a  fibrinous 
tuberculous  peritonitis  in  a  case  which  the  physician  sees 
for  the  first  time,  may  offer  theoretical  difficulties,  but  a 
carefully  taken  history  usually  will  show  that  the  former 
has  occurred  during  perfect  health,  while  in  tuberculous 
peritonitis  some  suspicious  symptoms  have  almost  invaria- 
bly preceded  the  obstruction.  Examination  of  the  abdomen 
might  be  misleading,  if  the  sausage-shaped  tumor  of  intus- 
susception were  to  be  mistaken  for  a  tuberculous  mass. 
Rectal  examination  may  obviate  the  difficulty,  but  final  de- 
cision may  not  be  possible  without  an  exploratory  operation. 

Treatment. — The  beneficial  effects  of  abdominal  section 
in  the  ascitic  form  of  tuberculous  peritonitis  were  discovered 
by  accident,  when  it  was  found  that  patients  with  an  in- 
operable and  supposedly  hopeless  generalized  tuberculosis 
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of  the  peritoneum,  made  a  complete  recovery  after  simple 
exploratory  incision.  It  was  also  found  that  operation  was 
beneficial  in  the  wet  form  and  useless  or  harmful  in  the 
absence  of  free  fluid. 

Following  these  discoveries  there  was  an  almost  uni- 
versal trend  toward  operative  interference  as  soon  as  the 
diagnosis  of  fluid  was  made. 

The  fact  that  some  cases  did  badly  after  operation  stimu- 
lated a  more  careful  consideration  of  the  facts,  and  it  was 
again  found  that  the  best  operative  risks — those  with  good 
digestion  and  nutrition  and  without  tuberculous  lesions 
elsewhere  than  in  the  abdomen — were  the  very  cases  which 
could  be  expected  to  do  well  under  general  constitutional 
treatment  with  prolonged  rest. 

At  present  most  authorities  advise  operation  only  for 
the  ascitic  type  of  case  which  has  not  improved  after  a  fair 
trial  of  constitutional  treatment  or  for  those  cases,  of  either 
type,  which  develop  acute  or  chronic  surgical  conditions  such 
as  obstruction  or  abscess.  In  the  fibrinous  form,  particu- 
larly, operative  procedure  itself  has  certain  dangers,  such 
as  the  accidental  opening  of  the  diseased  bowel  with  a  conse- 
quent and  extremely  stubborn  tuberculous  fecal  fistula. 

An  abscess  pointing  at  or  near  the  umbilicus  may  be 
opened  but  the  cavity  should  not  be  probed  or  packed  with 
gauze.  The  use  of  bismuth  paste  or  other  measures  is  a 
surgical  problem. 

Of  the  various  remedies  that  have  been  advised  in  the 
treatment  of  tuberculous  peritonitis  it  is  questionable 
whether  any  can  be  said  to  be  of  undoubted  benefit.  Com- 
pared with  the  value  of  rest,  fresh  air,  sunshine  and  proper 
food,  the  drug  treatment  makes,  at  best,  a  poor  showing. 

TUBERCULOSIS  OF  OTHER  ABDOMINAL,  ORGANS 

Although  tuberculous  gastric  involvement  is  rare,  the 
tubercles  which  may  be  deposited  in  the  submucosa  layer  of 
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the  stomach  through  the  circulation  or  in  the  mucosa  by 
direct  infection,  usually  form  ulcers  which  may  per  se  cause 
symptoms  of  indigestion.  As  the  gastric  lesions  invariably 
occur  in  the  presence  of  general  miliary  infection  or  intes- 
tinal ulceration,  or  both,  the  increment  added  is  negligible 
in  a  clinical  sense. 

The  liver  is  almost  invariably  involved  in  peritoneal  or 
miliary  tuberculosis.  The  lesions  will  vary  from  a  few 
tubercles  to  a  condition  where  the  whole  organ  is  riddled. 
The  capsule  may  become  greatly  thickened  and,  in  very  rare 
instances,  the  fibrosis  may  spread  to  the  interlobar  septa 
resulting  in  a  form  of  hypertrophic  cirrhosis.  This  may  be 
accompanied  by  ascites  and  jaundice,  but  need  hardly  be 
taken  into  consideration  on  account  of  its  infrequency  in 
early  life.  In  the  absence  of  cardiac  decompensation  the 
enlargement  of  the  liver  in  tuberculous  disease  is  due,  in  the 
vast  majority  of  cases,  to  fatty  infiltration,  which  is  so  com- 
mon an  occurrence  in  the  wasting  disease  of  infancy  and 
early  childhood.  Amyloid  disease  of  the  liver  usually  is 
dependent  upon  long-standing  lesions  of  surgical  tubercu- 
losis or  the  most  chronic  forms  of  fibroid  lung  in 
older  children. 

Involvement  of  the  spleen  usually  co-exists  with  that  of 
the  liver.  Giffin  believes  that  tuberculous  splenitis  should 
be  considered  in  every  case  with  marked  splenomegaly  in 
which  the  findings  are  not  clearly  those  of  some  other  dis- 
ease, and  further,  that  primary  tuberculosis  of  the  spleen 
may  simulate  pernicious  anaemia.  The  rarity  of  primary 
splenic  tuberculosis  in  childhood,  however,  rather  negatives 
its  importance  to  pediatricians.  That  marked  secondary 
involvement  of  the  spleen  may  accentuate  the  anaemia 
is  conceivable. 

Solitary  involvement  of  the  adrenals  in  childhood  with 
the  Addisonian  complex  has,  so  far  as  I  can  ascertain,  never 
been  described. 
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The  secondary  involvement  of  the  glands  probably  adds 
to  asthenia  in  certain  cases,  but  is  not  of  great  practical 
importance  to  the  clinician. 

Tuberculous  involvement  of  the  pancreas  is  of  such  slight 
extent  and  so  infrequent  as  scarcely  to  deserve  mention. 

To  sum  up  we  find  that  primary  tuberculous  infection 
of  the  structures  in  the  abdomen  other  than  nodes,  intes- 
tine and  peritoneum  practically  never  occurs,  although  sec- 
ondary infection  of  one  or  more,  in  advanced  cases,  is  the 
rule  rather  than  the  exception.  In  such,  the  lesions  usually 
consist  of  miliary  tubercles  which  rarely  produce  recog- 
nizable symptoms. 

Among  864  autopsies  on  tuberculous  infants  or  children 
recorded  by  various  authors,  we  may  tabulate  the  following 
percentages  of  involvement.  In  most  cases  the  lesions  con- 
sist merely  of  miliary  tubercles : 

Liver  and  spleen 54.5  per  cent. 

Kidney  and  bladder  30.6  per  cent. 

Stomach 016  per  cent. 

Adrenals   019  per  cent. 

Pancreas   01  per  cent. 

GENITO-URINARY  TRACT 

Tuberculosis  of  the  genito-urinary  tract  in  early  life 
per  se  is  of  comparatively  slight  clinical  importance.  In  the 
majority  of  cases  the  kidneys  alone  are  affected,  in  the  course 
of  a  generalized  or  miliary  tuberculosis,  and  the  symptoms 
of  renal  involvement  are  so  slight  as  to  escape  detection. 
In  rare  instances,  the  disease  appears  to  be  primary,  usually 
affecting  one  kidney.  In  such  cases  symptoms  and  indica- 
tions for  treatment  are  the  same  as  in  adults.  Of  forty-six 
cases  of  so-called  primary  tuberculosis  of  the  kidney,  col- 
lected from  the  literature  by  Hamill  in  1896,  three  were 
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under  two  years  of  age,  nineteen  between  two  and  eight 
years,  and  twenty-four  cases  between  eight  and  four- 
teen years. 

The  term  "primary"  as  applied  to  these  cases  in  reality 
is  a  misnomer  since  they  must  be  secondary  to  some  other 
lesion  in  the  body,  even  though  it  may  be  practically  impos- 
sible to  detect  it.  As  a  cause  for  non-traumatic  haema- 
turia,  tuberculosis  of  the  kidney  must  always  be  considered. 

Tuberculosis  of  the  bladder,  epididymis,  testicle  or  pros- 
tate is  very  uncommon  under  puberty,  and  is  practically 
always  secondary  to  tuberculosis  elsewhere  in  the  body. 
For  example,  in  201  cases  of  genital  tuberculosis,  Hess  found 
only  two  instances  in  children  before  the  age  of  ten.  Of  great 
practical  importance  is  the  rule  that  suspicion  of  tubercu- 
losis should  attach  to  any  case  in  which  symptoms  of  cys- 
titis persist. 

Cases  have  been  reported  of  tuberculosis  in  the  glands 
of  the  prepuce  as  a  result  of  ritual  circumcision. 

Tuberculosis  of  the  internal  genitalia  in  girls  occurs  very 
rarely  and  is  believed  to  be  due  chiefly  to  haematoge- 
nous  infection. 


CHAPTER  Vin 
TUBERCULOUS  BONE  AND  JOINT  DISEASE 


CHAPTER   VIII 

TUBERCULOUS  BONE  AND  JOINT  DISEASE 
By  ASTLEY  P.  C.  ASHHURST,  M.D. 

I.    PATHOLOGY 

You  have  heard  enough,  in  the  previous  lectures  of  this 
course,  to  know  somewhat  of  the  pathogenesis  and  morbid 
anatomy  of  tuberculosis  in  general,  and  I  can  be  very  brief 
in  what  I  have  to  say  on  these  topics.  The  tubercle  bacilli 
lodging,  as  they  usually  do,  on  their  first  entrance  into  the 
body,  either  in  the  cervical,  bronchial  or  mesenteric  lymph- 
nodes,  lead  there  a  peaceful  and  usually  overlooked  exist- 
ence. They  may  and  probably  do,  from  time  to  time,  if  these 
nodes  caseate  and  rupture,  escape  into  the  general  circu- 
lation, but  usually  perish  because  in  their  journey  they  find 
no  suitable  soil  for  their  continued  existence.  If  all  goes 
well,  they  may  not  give  evidence  of  their  existence  until 
adult  life.  But  if  somewhere  in  the  body  there  is  established 
in  suitable  soil  a  locus  minoris  resistentia,  the  bacilli  in  their 
journeys  through  the  circulation  eventually  reach  this  area, 
find  surroundings  suitable  for  their  existence,  establish 
themselves  in  a  new  home  and  thrive — they  occupy  the  land, 
and  like  the  patriarchs  and  their  progeny  of  old,  become  as 
the  sea  sands  in  multitude. 

It  has  been  pointed  out  by  Ely  (1911)  that  the  most 
favorable  soil  in  bone  for  the  development  of  tubercle  bacilli 
is  one  where  lymphoid  cells  exist,  such  as  form  the  synovial 
lining  of  joints ;  or  red  bone-marrow,  such  as  exists  in  chil- 
dren in  the  cancellous  ends  of  bone,  and  in  short  bones  of 
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the  carpus  and  tarsus.  It  thus  happens  that  emboli  of 
tubercle  bacilli  may  occur  in  all  parts  of  the  body,  but  except 
in  such  favorable  localities  as  those  just  mentioned  the 
bacilli  will  not  survive ;  and  even  in  favorable  soil  they  may 
not  survive  unless  the  natural  resistance  of  the  part  is 
already  damaged.  It  is  thus  that  you  find,  in  about  one- 
third  of  cases,  a  history  of  traumatism,  usually  compara- 
tively slight,  preceding,  by  a  period  of  several  weeks,  the 
development  of  symptoms  of  tuberculous  disease.  Now  it 
is  very  well  known  that  all  children  sustain  slight  joint  in- 
juries from  time  to  time,  yet  comparatively  few  develop 
tuberculous  arthritis;  so  that  clinical  experience  a  pos- 
teriori confirms  what  we  should  expect  a  priori  from  our 
knowledge  of  morbid  anatomy ;  and  it  is  necessary  to  assume, 
even  if  it  cannot  be  demonstrated  clinically,  that  the  child 
with  tuberculous  bone  or  joint  disease  has  a  primary  tuber- 
culous focus  elsewhere  in  the  body. 

The  injury  which  precedes  the  tuberculous  joint  symp- 
toms rarely  is  severe ;  fractures  scarcely  ever  are  followed 
by  tuberculosis,  and  fractures  in  the  tuberculous  heal  nor- 
mally. Two  explanations  are  offered  for  this:  one  is  that 
the  more  severe  injury  arouses  better  defensive  action  on 
the  part  of  the  patient;  the  other  is  that  severe  lesions 
require  careful  and  prolonged  treatment,  and  healing  there- 
fore is  more  apt  to  occur  than  after  a  trivial  injury  which 
often  is  neglected. 

So  you  will  find  that  the  parents  bring  the  child  to  you 
complaining  of  pain  and  disability ;  but  unless  you  are  more 
observant  than  the  parents  you  will  often  overlook  the  true 
site  of  the  disease  because  the  pain  is  usually  of  the  type 
known  as  referred  pain.  There  is  scarcely  a  year  passes 
that  I  do  not  see  one  or  more  little  children  who  have  been 
treated  symptomatically  by  their  family  physician  for  weeks 
and  sometimes  for  months  for  pains  in  their  stomach,  when 
a  cursory  examination  of  their  back  shows  them  to  be  suf- 


BONE  AND  JOINT  DISEASE  187 

f ering  from  tuberculosis  of  the  spine,  and  demonstrates  that 
the  belly  ache  was  merely  pain  referred  along  the  intercostal 
or  lumbar  nerves.  So,  too,  with  disease  of  the  hip-joint,  the 
pain  may  be  referred  to  the  knee,  along  the  obturator 
nerve,  and  all  the  embrocations  and  liniments  which  for  weeks 
have  been  applied  to  the  knee  have  been  unavailing.  Stiff- 
ness of  the  joint  may  have  been  noted  by  the  parents  for 
some  days  or  weeks,  apparent  when  the  child  first  gets  up  in 
the  mornings;  such  stiffness  often  wears  away  during  the 
day,  but  toward  evening  the  joint  again  becomes  disabled, 
and  this  is  evidenced  by  slight  limp  and  complaints  of  pain. 
Pain  may  be  almost  absent  except  when  a  joint  is  used;  but 
frequently  a  joint  which  is  painless  when  the  child  is  awake 
will  trouble  it  at  night,  causing  restlessness ;  and  on  falling 
asleep  and  relaxing  its  muscles  the  child  will  experience 
'  *  starting  pains ' '  which  will  rouse  it  momentarily  from  sleep 
with  a  "night  cry."  Along  with  these  symptoms  you  will 
usually  find  a  slight  constant  elevation  of  temperature. 

n.  DIAGNOSIS 

Children  suspected  of  tuberculous  joint  disease  should 
be  examined  stripped.  Nothing  hinders  so  much  proper 
appreciation  of  deformity  or  limitation  of  joint  motion  as 
the  presence  of  clothing.  And  in  examining  children,  as 
you  know,  it  is  first  of  all  necessary  to  win  their  confidence ; 
nothing  so  quickly  repels  them,  especially  if  in  pain,  as 
abrupt,  rough  or  brutal  manners. 

Inspection,  even  in  early  cases,  frequently  is  enough 
to  indicate  the  diagnosis.  The  child  will  be  able  to  walk  to 
and  fro,  and  you  can  observe  limp,  evidences  of  deformity, 
or  other  disability.  In  many  cases  of  tuberculosis  of  the 
spine,  the  child,  though  able  to  walk,  is  unwilling  to  do 
so  because  of  pain,  and  will  support  himself  on  each 
piece  of  furniture  he  encounters,  and  when  at  rest  may  hold 
his  thighs  with  his  hands  to  aid  in  supporting  his  back. 
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Have  the  child  stoop  to  pick  up  something  off  the  floor; 
if  there  is  spinal  disease  you  will  often  see  him  bend  his 
knees  and  his  hips,  bringing  his  buttocks  almost  into  contact 
with  the  floor  until  his  hand  can  reach  the  object,  rather 
than  flex  his  spine  to  stoop  forward  normally.  In  the  stand- 
ing position,  in  early  cases  of  hip  disease  you  will  notice 
by  attentively  inspecting  the  child  from  behind  that  there 
is  flattening  of  the  affected  buttock,  with  disappearance  of 
the  normal  gluteal  fold  on  the  same  side  (Fig.  2) ;  and  later, 
when  you  begin  your  physical  examination,  you  will  find 
that  the  diseased  hip  is  held  persistently  in  a  slightly  flexed 
and  abducted  position,  a  posture  which  accounts  for  the 
changes  in  outline  just  noted. 

The  physical  examination  of  the  suspected  joint  gives 
characteristic  evidence  of  disease.  There  is  spasm  of  the 
muscles  around  the  joint,  or  at  least  limitation  of  motion  in 
one  or  more  directions.  It  becomes  incumbent  on  you, 
therefore,  to  know  the  limits  of  normal  movement,  and  to 
exclude  in  your  examination  compensatory  movements 
which  may  be  made  in  adjacent  joints — such  especially  as 
movements  in  the  pelvic  and  lumbar  joints  which  may  simu- 
late motions  in  the  hip-joint,  and  motions  between  the  sca- 
pula and  trunk  which  simulate  movements  in  the  shoulder- 
joint.  The  surest  way  to  ascertain  limitation  of  motion  is 
to  compare  the  movements  of  the  affected  joint  with  those 
of  the  corresponding  healthy  joint.  In  the  case  of  suspected 
hip  disease,  have  the  child  recumbent,  and  beginning  by  test- 
ing the  movements  of  the  normal  hip,  show  the  child  by  your 
manner  that  you  do  not  intend  to  cause  him  any  pain ;  you 
will  then  find  that  very  rarely  is  any  resistance  aroused. 
Test  first  the  rotation  of  the  hip,  by  placing  the  hand  flat 
on  the  thigh  above  the  knee,  and  rolling  the  limb  in  and  out ; 
try  the  same  manoeuvre  on  the  diseased  side ;  almost  with- 
out exception  the  excursion  will  be  less  on  the  affected  side. 
Then  try  abduction  of  the  normal  hip,  by  carrying  the  limb 


Fr3. 


Early  stage  of  tuberculosis  of 
left  hip.  Abduction  and  flexion, 
causing  flattening  of  buttock 
and  obliteration  of  the  bluteal 
fold.  Age  5  years.  Duration 
2  months. 

FIG.  2. 


Tuberculosis  of  right  hip — persistent  flexion  of  hip  causing  lordosis  of  spine 
when  attempt  is  made  to  extend  the  hip.   Age  3  years.    Duration  9  months. 

FIG.  3. 


Tuberculosis  of  righthip;  when  the  thigh  is  raised  the  lumbar  lordosi.s  disapl>eara. 


FIG.  4. 


FIG.  5. 


Tuberculosis  of  vertebra.  Age  7  years. 
Duration  one  year.  Showing  angular 
kyphos. 


Tuberculosis  of  vertebrae,  showing  lateral 
deviation  to  left.  Age  13  years.  Duration 
7  months. 


FIG.  6. 


Tuberculosis  of  vertebrae:  testing  the  hyperextension  of  the  spine. 


FIG.  7. 


Tuberculosis  of  vertebrae,  contracture  of  left  psoas  musrle  from  absrcss.    The  righ*t  hip  shows  normal 
hyperextension.    Age  11  years.    Pott's  disease  for  4  years;  abscess  for  8  months. 


FIG.  8. 


Tuberculosis  of  the  hip  with  abscess;  head  and  neck  of  femur  destroyed. 


FIG.  9. 


Bradford's  gas  pipe  frame  for  treatment  of  tuberculosis  of  the  joints  in  recumbency. 
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outward  in  the  coronal  plane ;  attentively  watch  the  anterior 
superior  spines  of  the  iliac  bones,  and  you  will  find  that 
although  they  do  not  move  when  the  normal  hip  is  abducted, 
yet  when  an  attempt  to  abduct  the  affected  hip  is  made,  it 
will  be  evident  that  the  apparent  motion  of  abduction  is  not 
occurring  in  the  hip  but  in  the  lumbar  spine,  the  pelvis  tilting 
down  on  the  healthy  side  and  up  on  the  side  of  the  diseased 
hip  when  attempts  to  abduct  the  latter  are  made.  Note 
next  that  the  child's  lumbar  spine  is  not  lying  flat  on  the 
table,  but  is  slightly  arched  (Fig.  3) ;  now  as  you  flex  the 
healthy  hip  until  the  thigh  comes  almost  into  contact  with 
the  abdomen,  you  will  observe  not  only  that  this  lumbar 
lordosis  becomes  obliterated  as  you,  by  hyperflexion  of  the 
hip,  flex  the  pelvis  on  the  spine ;  but  also  that  the  thigh  on 
the  diseased  side  rises  from  the  table  and  the  diseased  hip 
is  seen  to  be  held  in  a  position  of  flexion  by  muscular  spasm. 
On  the  contrary,  when  you  gently  flex  the  diseased  hip  as  far 
as  can  be  done  without  pain,  the  lumbar  lordosis  similarly 
disappears  (Fig.  4),  but  the  healthy  thigh  does  not  rise  from 
the  table,  because  as  the  pelvis  becomes  flexed  on  the  spine 
there  is  the  possibility  of  hyperextension  in  the  normal  hip, 
whereas  in  the  diseased  hip  even  full  extension  is  impossible. 
Next,  with  the  hip  flexed  to  a  right  angle,  test  the  abduction 
of  the  hip  in  this  position :  on  the  normal  side  you  will  find 
the  thigh  can  be  brought  outward  until  the  outer  side  of  the 
knee  nearly  or  quite  touches  the  table,  without  any  move- 
ment occurring  in  the  pelvis ;  but  on  the  diseased  side  abduc- 
tion in  this  position  is  greatly  limited.  Finally,  turn  the 
child  over  on  his  stomach,  and  also  in  this  position  test  the 
range  of  rotation  in  each  hip  by  bending  the  knee  and  turning 
the  limb  in  and  out,  and  test  for  hyperextension  by  gently 
raising  the  flexed  knee  from  the  table;  on  the  normal  side 
the  knee  can  be  raised  a  hand's  breadth  or  thereabouts  from 
the  table,  whereas  on  the  diseased  side,  where  even  normal 
extension  is  absent,  it  may  be  impossible  to  raise  the  knee  at 
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all.  A  confirmatory  sign  in  tuberculosis  of  the  hip  which 
should  not  be  overlooked  is  enlargement  of  the  lymph-nodes 
along  the  external  iliac  artery. 

In  a  case  of  suspected  vertebral  tuberculosis,  first  exam- 
ine the  child  standing ;  have  him  bend  forward  as  far  as  pos- 
sible and  note  if  on  straightening  up  again  he  does  so  irregu- 
larly, by  jerky  movements,  or  easily  and  quickly. 

Of  course,  a  typical  "hump"  reveals  the  true  nature  of 
the  disease  almost  at  a  glance ;  but  the  older  the  child  and 
the  more  calcareous  matter  there  is,  therefore,  in  his  verte- 
bral bodies,  the  more  will  the  development  of  the  kyphos 
be  delayed.  In  adults  the  kyphos  may  not  appear  for  many 
months  after  onset  of  symptoms.  A  recent  kyphos  is  sharp 
and  angular  in  outline  (Fig.  5) ;  only  after  several  years' 
duration  does  the  hump  become  rounded.  Seldom  is  there 
any  occasion  for  doubt  between  a  diagnosis  of  lateral  curva- 
ture of  the  spine  (scoliosis)  and  tuberculosis;  but  occasion- 
ally one  sees  a  child  in  whom  the  tuberculous  affection  is 
confined  to  one  side  of  a  vertebral  body,  so  that  the  whole 
vertebral  column  lists  to  one  side.  Such  a  lateral  deviation, 
however,  is  not  readily  mistaken  for  a  true  lateral  curva- 
ture (Fig.  6). 

Proceeding  with  your  systematic  examination  of  a  child 
suspected  of  having  vertebral  tuberculosis,  have  him  sit  on 
the  table,  with  hips  flexed  as  far  as  possible,  and  with  his  body 
bent  down  between  his  thighs  as  far  as  possible.  Then 
note  whether  the  curve  of  his  spine  is  one  long  normal  con- 
vexity, or  whether  any  area  of  it  lacks  the  normal  curve. 
Next  turn  the  child  prone  on  his  abdomen,  grasp  both  ankles 
and  gently  raise  both  high  in  the  air,  noting  whether  the 
spine  preserves  its  normal  range  of  hyperextension  (Fig. 
7).  Holding  his  lower  body  thus  elevated  by  the  feet,  swing 
it  gently  from  side  to  side,  testing  the  lateral  movements 
of  the  lumbar  spine.  Any  lack  of  free  movement  in  any 
region  of  the  spine  should  make  one  suspect  tuberculous 
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disease.  The  mobility  of  the  cervical  and  upper  thoracic 
spine  is  to  be  tested  similarly,  by  gentle  hyperextension  of 
the  neck  and  shoulders.  Examination  should  also  be  made 
for  abscess  complicating  cases  of  tuberculosis  of  the  spine, 
since  this  may  appear  before  any  kyphos  becomes  evident. 
Palpation  in  the  ilio-costal  space  may  detect  rigidity  due 
to  an  early  lumbar  abscess  long  before  bulging  is  apparent ; 
and  by  the  same  means  a  psoas  abscess  often  may  be  detected 
above  Poupart's  ligament  before  the  pus  has  gravitated 
below  this  landmark,  in  the  region  on  the  outer  side  of  the 
femoral  vessels  where  it  typically  *  *  points. ' '  Loss  of  hyper- 
extension  of  the  hip-joint,  due  to  contracture  of  the  psoaa 
muscle,  is  an  early  and  valuable  sign ;  by  bringing  the  child 's 
pelvis  to  the  edge  of  the  table,  as  he  lies  on  his  back,  and 
allowing  both  lower  extremities  to  hang  free,  the  contrast 
between  the  normal  hyperextension  of  the  hip  on  the  healthy 
side  and  the  persistent  flexion  on  the  side  with  psoas  abscess 
will  at  once  become  apparent  (Fig.  8). 

Now,  apart  from  the  purely  clinical  diagnosis  which  has 
thus  far  been  outlined,  there  are  certain  laboratory  aids  to 
diagnosis  of  which  aid  may  be  sought.  The  most  important 
of  these  is,  of  course,  the  X-ray ;  this  shows  rarefaction  and 
bone  atrophy  in  the  early  stages ;  later  also  destruction  and 
absorption  of  bone  from  weight  bearing  or  pressure  (Fig. 
9) .  In  most  cases  the  X-ray  appearance  is  sufficiently  char- 
acteristic, when  the  history  and  clinical  examination  are 
taken  into  consideration,  for  a  positive  diagnosis  of  tuber- 
culous disease  to  be  made;  but  there  are  cases  where  the 
diagnosis  from  other  low-grade  infections,  from  bone  cyst 
or  even  from  sarcoma  may  not  be  very  easy.  And  in  the 
very  early  stages,  where  X-ray  will  reveal  nothing  that  is 
characteristic,  either  because  the  disease  is  primarily  in  the 
soft  tissues  (synovia)  of  the  joint,  or  because  bone  rarefac- 
tion and  atrophy  have  not  yet  occurred;  in  the  very  early 
stages,  I  repeat,  as  well  as  in  more  advanced  cases  where 
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a  positive  diagnosis  seems  difficult,  resort  to  other  labora- 
tory examinations  should  not  be  neglected.  The  presence 
of  syphilis  usually  may  be  excluded  by  a  negative  Wasser- 
mann  test ;  and  the  von  Pirquet  test  or  even  the  hypodermic 
test  by  tuberculin  (O.T.)  may  be  helpful  in  proving  the 
tuberculous  nature  of  the  malady.  If  another  tuberculous 
focus  can  be  found  (lungs,  lymph-nodes),  it  is  safe  to  con- 
clude that  the  joint  lesion  also  is  tuberculous. 

In  cases  where  no  satisfactory  diagnosis  can  be  reached 
the  child  should  be  treated  as  if  suffering  from  tuberculosis, 
and  kept  under  observation  until  the  diagnosis  can  be  settled. 

in.   TKEATMENT 

Constitutional  and  hygienic  treatment  are  quite  as  im- 
portant in  surgical  as  in  medical  tuberculosis.  The  major- 
ity of  patients  with  surgical  tuberculosis  are  children  of  a 
school-going  age.  It  is  better  for  them  to  give  up  school 
for  one  or  two  years,  until  their  constitution  is  strong  enough 
for  them  to  conquer  the  disease  than  to  attempt  to  keep  up 
in  their  classes  and  grow  physically  worse  and  worse.  You 
must  not  overlook  the  fact  that  it  is  better  to  have  a  healthy 
body  with  a  stiff  or  deformed  joint,  than  to  have  a  straight 
and  comely  joint  without  a  body  capable  of  sustaining  life. 
If  the  general  health  is  good,  joint  function  can  be  restored 
subsequently  by  operative  means.  It  may  not  be  possible 
for  these  patients  to  sleep  in  the  open  air,  but  they  can  at 
least  sleep  with  all  the  windows  in  their  rooms  open,  and  be 
out-of-doors  as  much  as  possible  during  the  day.  In  hos- 
pitals with  suitable  roof  gardens  and  sun  parlors  it  has  been 
found  that  operative  treatment  is  scarcely  ever  required. 
In  institutions  where  for  one  reason  or  another  it  is  impos- 
sible to  keep  bed-ridden  patients  out  of  doors  constantly,  it 
it  at  least  possible  for  their  beds  to  be  wheeled  out  of  doors 
and  left  out  from  morning  until  night.  It  is  by  no  means 
necessary  to  have  a  hospital  in  the  country  for  these 
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patients;  porches  and  balconies,  even  in  the  absence  of 
roof  gardens,  will  accomplish  the  same  results  in  the  most 
congested  city  districts. 

Full,  wholesome  diet  is  equally  important,  and  attention 
must  be  given  to  maintaining  the  appetite,  regulation  of  the 
bowels  and  such  intercurrent  affections  as  may  arise. 

Local  treatment  may  be  summed  up  almost  in  one 
word :  Best. 

Though  the  modus  operandi  of  rest  is  not  understood, 
a  plausible  theory  is  that  suggested  by  Ely :  he  contends  that 
cure  is  effected  by  abolishing  joint  function,  because  thus 
both  red  marrow  and  synovia  become  atrophic  and  in  the 
case  of  ankylosis  entirely  disappear,  and  where  these  tissues 
do  not  exist,  tubercle  bacilli  cannot  live.  This  rest  is  ob- 
tained by  fixation  and  traction.  Fixation  is  secured  by  the 
use  of  splints,  plaster  cases,  braces,  etc.,  the  sole  object  being 
to  abolish  motion  at  the  diseased  joint  as  effectually  as  pos- 
sible. By  traction  is  understood  not  so  much  actual  exten- 
sion on  the  limb  sufficient  to  pull  the  joint  surfaces  apart,  as 
cessation  of  weight  bearing  and  relief  of  pressure ;  in  addi- 
tion to  relieving  pain  and  securing  rest,  it  also  prevents 
deformation  of  the  bone  ends,  which  is  prone  to  occur  when 
weight  bearing  is  continued.  Traction  is  applied  chiefly 
to  the  knee,  hip  and  spine,  fixation  alone  usually  being 
sufficient  in  the  upper  extremity. 

In  all  acute  cases  of  tuberculosis  of  the  spine  and  lower 
extremity  the  advantages  of  fixation  and  traction  should  be 
combined.  This  is  best  accomplished  by  bed  treatment,  so 
long  as  acute  symptoms  persist,  regardless  of  the  stage  of 
the  disease.  In  children  the  use  of  a  Bradford  frame,  to 
which  the  body  is  strapped,  provides  fixation  for  spine,  hip 
or  knee,  in  the  most  efficient  manner.  This  frame  is  made 
of  gaspipe,  and  is  covered  with  tightly  stretched  canvas 
(Fig.  10) ;  it  should  be  a  little  longer  than  the  patient  and 
as  wide  as  from  one  arm-pit  to  the  other.  The  child  is 
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fastened  to  it  by  a  broad  canvas  apron  covering  chest  and 
abdomen,  or  by  straps  crossing  the  shoulders.  The  frame 
thus  becomes  a  part  of  the  child,  and  the  two  together  can 
be  carried  about  from  room  to  room,  or  ward  to  roof  gar- 
den (Fig.  11),  thus  preventing  the  painful  and  harmful  joint 
movement  necessitated  by  carrying  the  child  in  the  arms  or 
transferring  it  to  a  stretcher  and  back  again  to  a  bed. 

Traction  is  applied  by  the  ordinary  Buck's  extension 
apparatus,  and  always  in  the  axis  of  the  deformity  (Fig. 
12) ;  as  muscle  spasm  lessens,  gradual  improvement  in  the 
limb's  position  may  be  secured. 

When  all  symptoms  of  arthritis  (limitation  of  motion 
from  spasm,  pain,  fever,  etc.)  have  been  absent  for  two 
months  or  more,  bed-treatment  may  be  discontinued.  This 
stage  is  reached  in  from  two  to  six  months  in  cases  coming 
under  treatment  in  the  early  stages  of  the  disease.  If,  now, 
you  recklessly  discontinue  local  treatment  (rest  and  fixa- 
tion) in  the  erroneous  idea  that  the  joint  is  cured,  and  if 
the  patient  is  allowed  to  resume  joint  function,  it  will  be 
only  a  few  weeks  before  symptoms  of  arthritis  return  and 
possibly  in  aggravated  form.  It  is  absolutely  imperative 
to  guard  the  joint  against  injury  and  strain  by  continuing 
for  a  long  period  fixation  or  traction  or  both  during  ambu- 
latory treatment. 

By  the  use  of  plaster-of -Paris,  braces  and  crutches,  both 
fixation  and  traction  (in  modified  forms)  can  be  continued; 
and  this  should  be  done  until,  by  allowing  gradual  return 
of  function  (first  limited  motion,  then  weight  bearing),  the 
surgeon  proves  that  the  joint  lesion  has  become  so  thor- 
oughly encapsulated  as  not  to  be  liable  to  cause  recrudes- 
cence of  the  disease  (Figs.  13  and  14). 

This  period  of  ambulatory  after-treatment  extends 
always  through  months,  sometimes  for  years.  Only  by  mak- 
ing haste  slowly  can  permanent  good  results  be  achieved. 


FIG.  10. 


Rocf  garden  with  children  in  Bradford  Frames;  head  and  foot  extension  in  the 
cases  of  vertebral  disease. 

FIG.  11. 


Tuberculosis  of  left  hip,  with  flexion  deformity.     The  traction  is  applied  in  the 
axis  of  the  deformity. 


FIG.    12. 


FIG.  13. 


G.  G.  Davis's  traction  brace  for  tuber- 
culosis of  the  hip.  A  high  shoe  is  worn  on 
the  healthy  (left)  side,  and  the  brace  ex- 
tends as  a  stirrup  beneath  the  shoe  of  the 
diseased  side;  at  each  step  the  patient  sits 
on  a  bar  which  passes  beneath  the  tuber- 
osity  of  the  ischium,  while  the  limb  hangs 
free  from  pressure. 


G.  G.  Davis's  brace  for  tuberculosis  of 
the  upper  thoracic  or.  cervical  spine.  A 
band  around  the  pelvis  affords  fixation 
below;  the  shoulders  are  supported  by 
crutch-heads  attached  to  side-irons.  A 
jury-mast  supports  a  sling  beneath  the 
chin  and  around  the  forehead. 


FIG.  14. 


Bilateral  psoas  abscess  (calcified)  in  an  old  case  of  tuberculosis  of  the  lumbar  vertebise. 


Fio.  15. 


Sinus  in  a  case  of  tuberculosis  of  the  hip,  injected  from  the  opening  on  the  outer 
surface  of  the  thigh  above  the  knee.  Age  10  years.  Sinus  for  3  months;  uneventful 
healing.  In  good  health,  with  ankylosis  of  hip,  4  years  later. 
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Treatment  of  Cold  Abscess. — If  the  joint  be  put  at  rest, 
and  the  patient  kept  in  the  open  air,  the  threatening  abscess 
may  cease  to  enlarge  and  may  gradually  disappear  (Fig. 
15).  If  in  spite  of  these  conservative  measures  the  abscess 
continues  to  enlarge  and  threatens  to  approach  the  skin, 
with  the  consequent  danger  of  infection  from  the  skin  cocci, 
even  before  rupture  makes  such  an  infection  sure,  you  will 
find  it  safer  to  expose  the  abscess  wall  by  careful  dissection 
through  the  overlying  healthy  tissues,  swab  these  with  3  per 
cent,  iodin,  evacuate  the  contents  of  the  abscess  and  wipe  its 
cavity  dry  with  iodoform  gauze.  The  incision  to  reach  the 
abscess  is  then  sutured  in  layers,  without  drainage.  Often 
the  operation  may  be  done  under  a  local  anaesthetic.  In 
many  cases  the  incision  heals  without  breaking  down  at  any 
point,  and  in  only  a  few  does  the  abscess  refill  and  require 
a  second  evacuation.  Should  the  incision  break  down,  it 
will  nevertheless  usually  heal  by  granulation.  It  is  danger- 
ous to  leave  a  cold  abscess  alone  until  the  overlying  skin  has 
become  adherent  and  reddened,  since  secondary  infection  is 
then  very  frequent,  and  rapid  joint  disintegration,  hectic, 
amyloid  disease,  etc.,  follow ;  and  it  is  still  more  dangerous 
to  open  a  cold  abscess  without  perfectly  aseptic  technic,  or 
to  drain  it  by  tube  or  gauze  after  incision,  or  to  allow  it  to 
discharge  itself  spontaneously. 

But  sometimes  the  patient  is  not  seen  until  spontaneous 
rupture  threatens  and  secondary  infection  is  already  pres- 
ent. Then  the  abscess  should  be  evacuated  by  a  puncture 
where  it  is  pointing,  but  should  not  be  drained;  if  the  punc- 
ture is  occluded  by  aseptic  gauze,  in  many  cases  little  or  no 
subsequent  discharge  will  occur,  the  "hot"  will  gradually 
resume  its  character  of  "cold"  abscess,  and  eventually  may 
be  absorbed.  Thus  the  formation  of  sinuses  and  prolonged 
suppuration  may  be  prevented. 
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Aspiration  of  a  cold  abscess,  I  believe,  is  inferior  to 
formal  incision,  because  it  cannot  be  done  satisfactorily  until 
the  pus  is  very  close  to  the  surface  and  unless  it  is  very  fluid. 

Treatment  of  Sinuses. — Sinuses  nearly  always  indicate 
secondary  infection.  If  no  secondary  infection  is  present 
(a  fact  which  cultures  of  the  pus  will  demonstrate),  they 
usually  will  heal  under  rest  and  constitutional  treatment. 
Exposure  to  the  sun's  rays  or  on  cloudy  days  to  artificial 
light  encourages  healing  of  tuberculous  sinuses.  Incandes- 
cent bulbs  may  be  suspended  from  a  cradle  over  the  patient's 
bed,  and  nearly  constant  exposure  thus  be  provided  for. 
Direct  sunlight  must  be  used  cautiously  at  first  to  prevent 
sunburn.  If  the  sinuses  fail  to  heal  and  the  discharge  of  pus 
is  not  profuse,  they  should  be  filled  with  Beck's  bismuth 
paste  (Fig.  16) :  one  part  of  bismuth  subnitrate  (arsenic 
free)  to  two  parts  of  sterile  amber  vaseline.  This  is  heated 
on  a  water  bath  until  fluid,  and  is  injected  under  pressure 
into  the  sinuses  by  a  glass  syringe,  which,  after  being  boiled, 
is  rinsed  in  alcohol  and  allowed  to  become  thoroughly  dry 
before  it  is  filled  with  the  liquid  paste.  Skiagraphs  made 
after  the  injection  will  demonstrate  the  origin  and  ramifi- 
cations of  the  sinuses.  If  the  sinuses  are  very  large,  it  will 
be  safer  to  use  only  a  10  per  cent,  bismuth  paste,  instead 
of  Beck's  original  formula,  for  fear  of  bismuth  poisoning. 

If  profuse  suppuration  persists  in  spite  of  conservative 
measures,  and  particularly  in  cases  of  long-continued  hectic, 
the  sinuses  should  be  opened  freely,  and  any  sequestra 
should  be  removed.  Such  sequestra,  though  usually  very 
small,  as  well  as  carious  bone,  form  favorable  sites  for  the 
development  of  saprophytic  bacteria,  and  if  the  pabulum 
of  the  latter  can  be  removed,  the  hectic  fever  may  be  checked. 

Operative  Treatment. — In  children  it  is  only  in  the  class 
of  cases  just  mentioned  that  operations,  such  as  excision  of 
a  joint,  are  required.  But  in  cases  of  tuberculosis  of  the 
vertebrae,  bone  transplantation  may  well  be  adopted  for  the 


FIG.  16. 


Tuberculosis  of  lumbar  vertebrae.    Age  4  years. 


Fio.  17. 


Same  patient  as  Figs.  10,  18  and  19,  after  bone  transplantation. 


FIGS.  18  and  19 


A  girl,  aged  4  years,  with  tuberculosis  of  lumbar  spine  (Figs.  1(5  and  17). 
Showing  the  hump,  on  admission  ;  and  the  result  of  bone  transplantation, 
after  the  deformity  had  been  corrected  by  recumbent  treatment. 


FIG.  20. 


FIG.  21. 


FIG.  22. 


Ankylosis  of  right  hip  in  flexion  deformity,  the  result  of  tuberculosis.  Fig.  20  shows  the  ex- 
treme lordosis  on  attempts  to  bring  the  foot  to  the  ground.  Fig.  21  shows  the  lordosis  corrected, 
but  the  hip  nearly  at  a  right  angle.  Fig  22  shows  the  result  of  osteotomy  of  the  femur  below 
the  trochanters.  Though  the  hip  is  still  ankylosed  the  disability  has  been  greatly  lessened  by 
correcting  the  deformity. 
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purpose  of  providing  internal  fixation,  and  thus  arresting 
the  disease  (Figs.  17,  18, 19  and  20).  But  under  the  age  of 
six  years  I  believe  this  operation  is  usually  inadvisable,  as 
being  neither  positively  indicated  nor  so  certain  in  its  results 
as  in  older  children  and  adults. 

Treatment  of  Deformities  Following  Tuberculous  Ar- 
thritis.— Many  patients  who  have  been  inadequately  treated, 
and  some  in  spite  of  the  best  treatment,  develop  in  the  course 
of  years  certain  deformities  which  also  are  positive  disabili- 
ties. For  these  it  is  possible  to  do  much  by  operative  sur- 
gery. But  you  should  always  bear  in  mind  that  there  is  a 
possibility  of  lighting  up  again  the  old  infection,  and  should 
consider  well  whether  in  the  first  place  the  patient 's  disabil- 
ity is  so  pronounced  as  to  demand  relief  and  also  whether 
the  means  of  relief  proposed  are  reasonably  certain  and 
adequate.  Mere  stiffness  of  a  joint  cannot  be  considered  an 
indication  for  operation  so  long  as  it  entails  no  particular 
disability.  Ankylosis  is  the  best  and  surest  cure  of  tuber- 
culous arthritis,  and  except  in  the  elbow  or  shoulder  usually 
should  not  be  interfered  with.  In  both  shoulder  and  elbow, 
particularly  the  latter,  excision  gives  admirable  results  with 
free  motion.  But  in  the  lower  extremity  unless  the  anky- 
losis  is  in  bad  position  it  should  not  be  disturbed ;  attempts 
to  restore  motion  are  not  apt  to  be  very  successful,  and 
stability  rather  than  movement  is  desirable  in  the  hip  and 
knee.  Ankylosis  at  the  hip  in  bad  position  may  be  success- 
fully treated  by  subtrochanteric  osteotomy  of  the  femur, 
the  position  of  the  limb  being  improved,  but  ankylosis  being 
preserved  (Figs.  21,  22  and  23).  Deformity  without  anky- 
losis at  the  hip  may  rarely  be  improved  by  cautious  correc- 
tion under  an  anaesthetic,  but  usually,  and  especially  is  this 
so  if  there  is  pathological  dislocation  of  the  hip,  an  open 
operation  will  be  required  with  replacement  of  the  end  of 
the  femur  in  the  acetabulum,  an  effort  being  made  to  convert 
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the  flail  and  helpless  limb  into  one  capable  of  supporting  the 
patient's  weight. 

So  you  see  that  the  "cure"  of  tuberculous  bone  and 
joint  disease  is  a  long  and  tedious  process ;  that  the  motto 
"prmtiptis  obsta" — resist  the  beginning  of  the  disease — 
is  true  especially  of  this  form  of  surgical  disease,  and  that 
the  only  way  in  which  treatment  can  be  adopted  early  enough 
to  be  really  efficient  is  by  mating  the  diagnosis  without  un- 
necessary delay.  I  have  tried,  therefore,  to  explain  to  you 
how  the  diagnosis  usually  may  be  made  merely  by  thorough 
and  systematic  physical  examination,  and  I  hope  you  will 
bear  in  mind  that  it  is  your  duty  as  podiatrists  to  recognize 
these  cases,  and  if  you  are  not  surgeons  yourselves,  with 
mechanical  tastes  and  with  proper  facilities  at  your  com- 
mand, I  beg  you  to  refer  your  patients  with  tuberculous  bone 
and  joint  disease  to  hospital  services  where  proper  treat- 
ment may  be  promptly  instituted  and  conscientiously  con- 
tinued as  long  as  may  be  necessary. 


CHAPTER  IX 

MILIARY  AND  GENERALIZED 
TUBERCULOSIS 


CHAPTER  IX 

MILIARY  AND  GENERALIZED  TUBERCULOSIS 

THE  primary  pathologic  unit  of  tuberculosis  is  the 
tubercle.  At  an  early  stage  in  its  development  it  is,  strictly 
speaking,  a  "miliary"  tubercle,  which  will  go  through  defi- 
nite stages  of  development  either  toward  caseation  and 
softening,  discharge  or  absorption — or  toward  fibrosis  and 
healing  with  or  without  calcification. 

Depending  upon  the  virulence  of  the  organism  and  the 
resistance  of  the  host,  the  original  lesions  may  spread  by 
contiguity  to  neighboring  structures.  For  the  most  part, 
however,  they  will  remain  limited  to  the  organ  first  involved 
and  the  regional  lymphatics  which  drain  the  area,  unless 
conditions  are  favorable  for  their  transfer  to  other  localities. 

The  chief  factor  in  such  transfer  must  be  some  moving 
medium  which  will  carry  with  it  the  bacilli  along  channels 
where  motion  normally  takes  place,  and  the  medium  will 
be  air,  mucous  and  food  currents,  lymph,  or  blood.  In  the 
case  of  involvement  of  the  bronchial  mucosa,  the  air  current 
may  be  the  means  whereby  bacilli  are  drawn  into  the  deeper 
pulmonary  structures.  In  the  case  of  the  gastro-intestinal 
tract,  the  mucous  and  food  current  transfers  such  infec- 
tious material  containing  bacilli,  which  has  been  swallowed 
instead  of  ejected.  In  both  of  these  instances,  the  transfer 
does  not  result  in  a  miliary  involvement  in  the  sense 
under  discussion. 

Transfer  by  the  lymphatics  may  occur  from  one  node 
to  another  by  their  vessels  but,  sooner  or  later,  the  centri- 
petal efferents,  no  matter  which  areas  of  the  body  they 
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drain,  will  empty  into  the  main  lymphatic  trunks,  which, 
in  turn,  empty  into  the  main  venous  trunks  in  the 
upper  thorax. 

Bacilli  may  also  enter  the  general  venous  system  by 
direct  involvement  of  the  vessels  from  contiguity  to  dis- 
eased structures  in  any  part  of  the  body,  with  subsequent 
drainage  into  the  superior  or  inferior  vena  cava;  or  the 
portal  system  may  be  involved  from  disease  in  the  gastro- 
intestinal tract. 

Invasion  of  the  general  arterial  system  may  occur 
through  the  pulmonary  veins,  or  again,  through  any  artery 
so  situated  as  to  be  involved  by  direct  contiguity,  although 
involvement  of  an  artery  is  less  frequent  than  that  of  a  vein' 
chiefly  owing  to  anatomical  differences  in  their  structure. 
In  1877,  before  Koch's  discovery  of  the  tubercle  bacillus, 
Weigert  demonstrated  tuberculous  involvement  of  the  walls 
of  the  large  veins.  Previous  to  this  it  had  been  believed  that 
the  intima  of  large  vessels  was  immune.  Before  Weigert, 
Ponfick  had  demonstrated  tuberculous  disease  of  the 
thoracic  duct. 

Following  this  proof  of  the  occurrence  of  tuberculosis  of 
large  vessels,  recorded  instances  of  such  involvement  at 
once  multiplied,  and  it  is  now  agreed  that  by  diligent  search 
the  original  blood-vessel  lesion  can  be  found  in  the  great 
majority  of  cases  where  the  secondary  infection  has  had  a 
direct  haematogenous  origin,  except  when  infection  has 
occurred  from  nodes  to  veins.  In  the  latter  case  involvement 
of  the  veins  may  not  occur.  When  infection  travels  from  the 
intestine  through  the  portal  vein  via  the  venous  radicals 
in  the  intestinal  wall,  the  portal  vein  itself  usually  escapes. 

It  can  scarcely  be  doubted  that  small  numbers  of  tubercle 
bacilli  often  are  transferred  by  the  blood  and  lymph  to 
various  parts  of  the  body  without  setting  up  other  foci 
of  disease.  This  probably  depends  upon  the  protective 
forces  of  the  body  which  are  at  once  called  into  action  at  the 
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time  the  initial  lesion  is  inaugurated.  Either  the  victim  of 
miliary  or  generalized  tuberculosis  is  incapable  of  develop- 
ing this  resistance;  or  is  overwhelmed  by  an  excessive  or 
virulent  infection. 

When  we  attempt  to  define  accurately  the  clinical  term 
miliary  tuberculosis,  we  find  considerable  difficulty.  The 
pathological  lesion  actually  determines  the  type  of  the  dis- 
ease, and  the  determination  is  made  almost  exclusively  at 
autopsy.  If  any  considerable  proportion  of  the  lesions  con- 
sists of  miliary  tubercles,  the  disease,  in  a  strict  sense,  is 
miliary  tuberculosis.  In  a  clinical  sense,  however,  by  mi- 
liary tuberculosis,  we  mean  disease  which  has  recently  re- 
sulted in  such  a  numerous  implantation  of  tubercles  that  the 
body  has  been  overwhelmed  with  their  protein  endotoxina 
before  the  lesions  have  had  time  to  develop  beyond  the 
miliary  stage.  Coming  on  top  of  an  advanced  preexisting 
lesion,  the  actual  number  of  new  tubercles  need  not  be  large 
to  bring  about  a  fatal  termination,  but  if  the  original  lesion 
dominates  the  picture,  the  final  miliary  infection  may  not 
determine  the  clinical  designation  of  the  case. 

Cornet  has  predicated  certain  determining  factors  in  the 
etiology  of  miliary  tuberculosis — first,  the  development  of 
the  disease  in  situations  which  have  no  communications  with 
the  outside,  necessitating  its  origin  from  some  preexisting 
focus  in  the  body.  This  factor  does  not  hold  true  for  the 
lung,  but,  as  we  shall  see,  true  miliary  involvement  of  the 
lung  is  one  of  the  most  frequent  forms  of  the  disease.  Sec- 
ond, the  fact  that  all  the  tubercles,  or  at  least  certain  groups 
of  them,  are  approximately  in  the  same  stage  of  develop- 
ment, therefore  indicating  that  their  deposition  has  been 
simultaneous — or  nearly  so.  Third,  that  this  simultaneous 
deposition  of  bacilli  in  various  organs  is  explainable  only 
by  transmission  through  blood  vessels.  In  animal  experi- 
mentation such  widespread  dissemination  can  be  brought 
about  only  by  means  of  intravenous  injection. 
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As  has  been  said,  the  discovery  of  the  primary  focus  can 
be  made  in  the  vast  majority  of  cases,  but  when  we  consider 
to  what  an  extent  the  search  must  be  extended  the  definite 
failure  to  find  it  in  not  a  few  recorded  instances  does  not 
vitiate  the  cardinal  rule  of  its  existence.  It  is  also  true 
that  lesions  may  exist  in  microscopic  form.  Cornet  and 
Strauss,  for  example,  have  found  beginning  tubercles  in  the 
centre  of  lymphatic  nodes,  which  had  caused  practically  no 
swelling  of  the  node  nor  any  macroscopic  indication  that  it 
was  abnormal.  Failure  to  find  the  focus  is  no  proof  of 
its  non-existence. 

The  extent  of  the  miliary  involvement  will  depend  upon 
three  factors:  (1)  The  number  and  virulence  of  the  bacilli; 
(2)  the  resistance  of  the  host,  and  (3)  channels  through 
which  the  bacilli  are  distributed. 

If  the  number  and  virulence  of  the  organisms  are  not  ex- 
cessive, the  resulting  lesions,  unless  they  occur  in  the 
meninges,  probably  will  be  insufficient  to  cause  an  early 
death  and  an  infection  which  begins  strictly  as  a  miliary 
tuberculosis  from  a  small  focus  may  eventuate,  for  example, 
as  a  caseous  pneumonia  and  thus  escape  accurate  definition. 
In  such  an  event,  we  would  expect  to  find  at  autopsy  a  limited 
number  of  organs  involved,  at  different  stages  of  develop- 
ment, with  the  most  extensive  lesions  in  the  lung.  We  may 
find  a  variety  of  other  combinations,  but  each  with  the 
distinguishing  feature  that  the  lesions  have  advanced,  for 
the  most  part,  beyond  the  miliary  stage.  To  such  cases  the 
designation  " generalized  tuberculosis"  is  applicable. 

If  the  number  and  virulence  of  the  organisms  be  minimal 
and  the  resistance  of  the  host  be  high,  it  must  be  possible  for 
healing  and  arrest  to  occur,  but  in  children,  particularly  in 
those  under  eight  or  ten  years  of  age,  such  a  result  probably 
is  infrequent. 
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In  the  determination  of  the  type  and  severity  of  the  dis- 
ease the  channel  of  infection  probably  plays  the  most  im- 
portant role.  All  infection  which  passes  the  final  barriers 
of  the  nodes  and  enters  the  lymphatic  trunks,  and  all  direct 
infection  of  the  systemic  venous  trunks  find  their  way  di- 
rectly and  promptly  to  the  right  heart.  The  lungs  therefore 
bear  the  brunt  of  lymphatic  and  systemic  venous  infections. 
In  view  of  the  access  of  primary  infection  from  without,  as 
well  as  this  infection  by  way  of  the  right  heart,  the  frequency 
of  involvement  of  the  lungs  is  not  remarkable.  Infection  by 
the  portal  vein  may  result  in  involvement  of  the  liver,  local- 
ized for  a  time,  but  transfer  from  the  portal  to  the  hepatic 
system  probably  will  occur  sooner  or  later,  thereby  adding 
another  increment  to  the  infection  of  the  blood  in  the 
right  heart. 

On  the  other  hand,  direct  involvement  by  contiguity  to 
any  of  the  arterial  structures  will  result  in  transfer  of  bacilli 
to  various  localities,  depending  upon  the  vessel  involved. 
The  most  dangerous  infection  of  arterial  blood  must  occur 
through  the  pulmonary  vein,  thence  to  the  left  heart,  to  be 
distributed  to  the  entire  body,  but  particularly  to  the  men- 
inges,  spleen,  liver  and  abdominal  structures.  Whether  or 
not  the  transfer  of  bacilli  from  pulmonary  artery  to  pul- 
monary vein  can  occur  without  setting  up  disease  in  the 
lung  has  been  a  moot  point.  Experimental  evidence  favors 
the  possibility.  For  example,  Oettinger  has  shown  that 
B.  Prodigiosus,  injected  intravenously  into  rabbits,  traverse 
the  lung  and  gain  the  general  circulation  very  rapidly,  and 
Krauss,  after  injection  of  guinea-pigs  in  the  groin,  found 
tuberculous  lesions  in  the  spleen  and  tracheo-bronchial 
nodes  from  four  to  fourteen  days  before  any  lesions  devel- 
oped in  the  lungs.  Direct  involvement  of  the  radicals  of 
the  pulmonary  vein  also  may  occur  by  contiguity  to  a  pul- 
monary lesion. 
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We  should  try  to  distinguish,  clinically,  between  acute 
miliary  tuberculosis,  then,  on  the  one  hand,  and  generalized 
tuberculosis  on  the  other. 

Acute  miliary  tuberculosis  is  always  secondary  to  a  pre- 
existing lesion,  and  consists  in  the  simultaneous  deposition 
of  bacilli  in  one  or  more  organs  with  resulting  miliary 
tubercles,  in  such  number  as  to  produce  a  fatal  toxaemia 
before  the  lesions  have  had  time  for  their  development  be- 
yond the  miliary  stage — and  long  before  death  could  have 
occurred  as  a  result  of  the  progression  of  the  primary  lesion 
alone.  Recurrent  miliary  infections  may  also  occur,  in  which 
case  there  will  be  groups  of  tubercles  in  various  organs,  in 
different  stages  of  development. 

In  generalized  tuberculosis  the  lesions  have  advanced, 
for  the  most  part,  beyond  the  miliary  stage,  and  the  clinical 
picture  usually  is  dominated  by  the  disease  of  the  structures 
which  show  the  greatest  involvement. 

Symptomatology. — The  early  symptoms  of  acute  miliary 
tuberculosis  are  due  to  toxaemia.  Later,  additional  symp- 
toms are  due  to  the  vitiation  of  the  specific  functions  of  the 
organs  involved.  These  symptoms  may  not  appear  until 
shortly  before  death,  or  not  at  all. 

The  toxic  symptoms  at  first  may  differ  only  in  slight 
degree  from  those  described  in  Chapter  II  as  characteristic 
of  any  tuberculous  toxaemia.  In  other  cases  where  the  dose 
of  the  infecting  organism  has  been  overwhelming,  we  may 
from  the  beginning  have  the  syndrome  of  a  severe  and 
overpowering  infection.  This  may  be  described  as  a 
separate  form. 

The  most  important  toxic  symptoms  are:  (1)  Failure 
of  nutrition.  This  usually  is  one  of  the  earnest  and  most 
pronounced — proceeding  steadily  with  increasing  rapidity 
toward  the  end.  The  digestion  often  is  not  greatly  disturbed 
at  first  and,  except  for  anorexia,  there  may  be  no  gastro- 
intestinal factor  to  account  for  the  loss.  Severe  diarrhoea 


MILIARY  AND  GENERALIZED  TUBERCULOSIS     207 

rarely  occurs,  as  tuberculous  ulceration  of  the  intestine  is 
exceptional.  (2)  Asthenia.  This  is  definite,  even  from  the 
first,  but  is  especially  marked  as  the  case  progresses,  form- 
ing one  of  the  prominent  symptoms.  In  some  patients,  the 
asthenia  and  loss  of  weight  may  lead  to  a  fatal  termination 
without  any  other  noteworthy  characteristics.  (3)  Tem- 
perature. Irregular  fever  is  always  present  but  may  be 
so  slight  at  first  as  not  to  attract  attention.  Later  it 
assumes  a  higher  range,  from  100°  to  103°  F.  or  over,  but 
usually  shows  great  variation.  Occasionally  the  morning 
or  noon  temperature  will  be  the  highest;  more  often  the 
acme  will  be  reached  in  the  afternoon  or  evening. 

Focal  symptoms  may  be  grouped  in  the  order  of  their 
importance : 

1.  Brain  and  meninges :  In  infancy  and  early  childhood, 
intracranial  involvement  is  observed  very  frequently  as  the 
initial  symptom  of  miliary  tuberculosis,  but  may  occur  in 
the  course  of  the  disease  at  any  stage.    It  will  be  discussed 
under  a  separate  heading. 

2.  Lungs:  Acute  miliary  tuberculosis  of  the  lungs  pre- 
sents one  of  the  most  striking  pictures  in  clinical  pathology. 
Incidentally  it  is  also  one  of  the  most  remarkable  instances 
in  which  physical  diagnosis  fails  to  give  any  adequate  idea 
of  the  extent  of  the  lesions.    Both  lungs  may  be  more  or  less 
studded  with  tubercles  and  yet  physical  examination  usually 
shows  only  evidence  of  local  or  general  bronchitis,  perhaps 
with  slight  diminution  in  the  clearness  of    the  vesicular 
sounds  but  without  even  a  suggestion  of  bronchial  breathing 
or  dulness.     The  explanation  rests  in  the  fact  that  the 
lesions  remain  discrete,  with  intervening  areas  of  resonant 
alveolar  structure,  small  though  they  are. 

Cough  occurs  but  may  not  be  a  troublesome  symptom ; 
more  noteworthy  is  the  acceleration  of  respiration  which 
often  loads  to  a  suspicion  of  pneumonia,  unverified  by  defi- 
nite physical  signs.  With  the  dyspnrea  we  frequently  note 
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more  or  less  cyanosis.  The  combination  of  rapid  breathing 
with  dusky  lips  and  a  faintly  bluish  pallor  of  the  skin,  in  the 
absence  of  physical  signs  of  pneumonia  or  cardiac  disease  in 
a  febrile  case,  should  always  suggest  the  possibility  of 
miliary  tuberculosis  of  the  lung. 

3.  Abdominal  organs :  Although  a  deposition  of  tubercles 
occurs  in  one  or  more  of  the  abdominal  organs  in  most  cases 
of  acute  miliary  tuberculosis,  it  is  rarely  possible  to  demon- 
strate their  presence  antemortem.    Enlargement  of  both 
liver  and  spleen  is  the  rule,  due  to  cloudy  swelling  and  con- 
gestion.   Extreme  enlargement,  especially  of  the  spleen,  is 
suggestive  of  tubercle  formation. 

4.  Eye :    The  examination  of  the  fundus  oculi  should 
always  be  made,  as  occasionally  tubercles  will  be  found  on 
the  choroid. 

Special  forms  of  miliary  tuberculosis  deserve  mention. 
In  infants  the  disease  is  apt  to  occur  in  the  marantic  form, 
so-called  because  the  loss  of  weight  and  asthenia  are  the 
only  noteworthy  symptoms,  even  to  the  end.  The  loss  of 
weight  is  progressive  and  usually  quite  rapid.  Often  this 
occurs  without  evidence  of  marked  indigestion  and  in  spite 
of  an  ample  diet.  The  course  of  the  marantic  form  is  rapid 
— from  three  to  six  weeks. 

Differentiation  of  this  marantic  form  must  be  made 
from  (1)  simple  marasmus,  and  (2)  congenital  syphilis. 

From  simple  marasmus  the  distinction  during  life  at 
times  may  be  impossible.  As  a  rule,  however,  a  carefully 
elicited  history  will  show  that  a  period  of  disturbed  diges- 
tion has  preceded  the  beginning  of  the  atrophy  in  cases 
of  simple  marasmus,  and  that  the  indigestion,  in  turn,  fol- 
lowed a  period  of  improper  feeding.  As  the  case  progresses, 
the  temperature  range  in  tuberculosis  usually  exceeds  that 
found  in  simple  marasmus,  while  in  the  latter  a  fall  to  a 
subnormal  point  is  more  frequent  and  more  marked.  The 
occurrence  of  obscure  signs  of  pulmonary  involvement  in  the 
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upper  and  middle  right  lobes  speaks  for  tuberculosis,  as  does 
the  occurrence  of  meningeal  symptoms.  Hypostatic  con- 
gestion and  broncho-pneumonia  of  the  lower  lobes,  of  course, 
are  frequent  complications  of  simple  marasmus.  Other 
diagnostic  aids  are  the  history  of  exposure,  the  tuberculin 
reaction,  X-ray  and  examination  of  the  eye  grounds. 

Occasionally,  in  congenital  syphilis,  symptoms  of  wast- 
ing, asthenia  and  cachexia  may  precede  the  appearance  of 
definite  local  signs,  thereby  affording  grounds  for  suspicion 
of  tuberculosis. 

The  Wassermann  reaction  is  not  always  positive  in  the 
first  weeks  of  inherited  syphilis,  but  a  positive  luetin  skin 
reaction  often  supplants  it.  Although  the  local  signs  may 
be  delayed,  some  of  them  are  apt  to  appear  by  the  third 
month  of  life,  while  miliary  tuberculosis  is  rare  before  that 
time.  With  the  development  of  fissures,  snuffles,  mucous 
patches,  and  the  characteristic  skin  eruptions,  especially  on 
the  feet  and  hands,  no  possible  confusion  can  exist. 

In  infants,  but  more  often  in  older  children,  we  observe 
a  variety  of  acute  miliary  tuberculosis-  which  has  been  desig- 
nated as  the  ' '  typhoid ' '  form.  Following  a  period  of  indefi- 
nite toxic  symptoms  the  fever  develops  a  semi-continuous 
type,  often  reaching  104°  or  over,  with  apathy  or  slight 
delirium  and  enlarged  spleen.  If  tympanites  occurs,  the 
clinical  picture  may  strongly  suggest  typhoid  fever.  The 
diagnosis  must  rest  upon  a  careful  consideration  of:  (1) 
All  the  predisposing  factors  already  enumerated.  (2)  The 
greater  liability  to  sudden  onset  in  true  typhoid  fever.  (3) 
The  Widal  reaction.  (4)  The  rose  spots.  (5)  Examination 
of  the  eye  grounds  for  choroidal  tubercles.  (6)  In  the  early 
stage  of  the  fever,  rarely  after  the  second  week,  a  positive 
blood  culture  may  be  obtained  in  typhoid  fever.  (7)  Very 
rarely,  in  tuberculosis,  we  may  find  miliary  tubercles  in  the 
skin — red,  conical  papules  about  the  size  of  a  poppy  seed, 
sharply  outlined  on  a  normal  base,  appearing  on  the  face, 
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trunk  and  limbs,  often  in  crops.  Most  of  them,  after  one 
or  two  weeks,  dry  up,  desquamate  and  disappear;  in  others 
the  apex  of  the  papule  becomes  converted  into  a  minute 
vesicle  or  pustule  which,  in  turn  umbilicates,  dries,  desqua- 
mates, and  disappears.  At  times  they  may  become  hemor- 
rhagic.  These  lesions,  sometimes  called  necrotic  tubercu- 
lides,  might  be  mistaken  for  typhoid  roseola  on  superficial 
examination,  but  in  reality  are  so  different  in  their  histo- 
logical  structure  that  differentiation  should  be  easy,  since 
they  cannot  be  obliterated  by  stretching  the  skin,  as  can  the 
true  roseola.  (8)  The  tuberculin  reaction  often  fails  to 
appear  in  acute  miliary  tuberculosis,  or  may  be  of  no  clinical 
significance  in  older  children.  (9)  X-ray  of  the  lungs  often 
gives  conclusive  evidence  as  the  tubercles  become  mature. 

Another  rare  type  of  the  typhoid  form  may  be  described 
— in  which  the  infection  is  so  massive  that  death  occurs 
from  the  profound  toxaemia  before  there  has  been  time  even 
for  the  full  development  of  the  tubercles.  Positive  diag- 
nosis in  such  cases  may  be  quite  impossible  except  at 
autopsy,  although  the  possibility  of  its  occurrence  should 
be  borne  in  mind. 

In  still  another  type  the  fever  may  decline  after  two 
or  three  weeks,  with  some  improvement  in  the  toxic  symp- 
toms. The  fever  does  not  stay  at  a  normal  level,  however, 
but  runs  a  moderate  irregular  remittent  or  intermittent 
course.  Loss  of  weight  and  asthenia  continue,  and  in  a  short 
time  a  decided  change  for  the  worse  occurs  with  greater 
temperature  variations  and  finally  death  from  exhaustion. 

If  the  intermission  be  well  marked,  it  suggests  that  a 
reinfection  from  the  old  or  a  new  focus  has  caused  the 
return  of  symptoms,  but  this  cannot  always  be  demonstrated 
at  autopsy.  If  the  case  be  protracted,  however,  the  older 
miliary  lesions  will  show  a  more  advanced  stage  of  develop- 
ment, with  confluence  and  caseation,  particularly  in  lungs, 
liver  and  nodes. 
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Prognosis. — So  far  as  we  know,  acute  miliary  tubercu- 
losis is  a  fatal  disease,  but  it  must  be  admitted  that  an  infec- 
tion with  a  small  number  of  organisms,  in  a  patient  well 
sensitized  and  resistant,  may  recover  unrecognized. 

The  occurrence  of  choroidal  tubercles  or  generalized 
miliary  skin  eruptions,  suggests  a  fatal  prognosis. 

TREATMENT 

The  treatment  of  miliary  tuberculosis  is  entirely  symp- 
tomatic and  constitutional.  Tuberculin  is  not  only  useless 
but  harmful.  Proper  food,  fresh  air  and  rest,  with  judi- 
cious medication,  offer  the  only  hope  of  benefit. 

On  the  other  hand,  since  we  are  still  uncertain  as  to  the 
possibility  that  mild  infections  can  become  arrested,  even 
the  suspicion  of  the  diagnosis  warrants  the  thorough  trial 
of  a  strict  regimen. 

TUBERCULOUS    MENINGITIS 

Tuberculous  meningitis  usually  is  only  a  conspicuous 
lesion  of  acute  miliary  tuberculosis,  and  it  is  very  doubtful 
whether  infection  of  the  meninges  ever  occurs  in  the  absence 
of  a  primary  focus  in  some  other  part  of  the  body. 

On  the  other  hand,  the  disease  often  exists  with  only  a 
few  scattered  tubercles  elsewhere  in  the  body,  and  the  entire 
clinical  picture  embraces  only  the  phenomena  caused  by  the 
meningitis.  Presumably  this  is  due  to  infection  passing  into 
the  carotids  rather  than  into  the  other  branches  of  the  aorta. 

Demme  has  recorded  an  instance  of  a  tuberculoma  of  the 
cerebellum,  the  size  of  a  hazelnut,  in  an  infant  only  twenty- 
three  days  old,  the  only  possible  explanation  for  which  would 
be  a  placental  transmission.  A  few  cases  of  generalized 
tuberculosis  with  meningeal  involvement  have  been  found 
in  the  first  few  months  of  life,  but  the  vast  majority,  as  will 
be  seen,  occur  after  six  months  of  age. 
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Although  the  statement  often  is  made  that  infection  of 
the  meninges  occurs  both  from  haematogenous  and  lympho- 
genous  transmission,  it  is  difficult  to  explain,  on  anatomical 
grounds,  how  the  latter  may  occur. 

Neither  the  eye  nor  the  internal  ear  possesses  any  defi- 
nite lymphatic  vessels,  but  from  the  eye  through  the  space 
of  Tenon,  surrounding  the  optic  nerve,  transmission  might 
occur  to  the  subdural  space ;  and  from  the  ear  by  the  peri- 
lymphatic  space  which  lies  between  the  osseous  wall  of  the 
ear  and  the  membranous  ear,  through  the  aqueductus 
cochlea  or  through  the  internal  auditory  meatus,  to  the 
subdural  space.  The  cribriform  plate  of  the  ethmoid  also 
furnishes  entrances  to  the  anterior  fossa,  with  the  olfactory 
nerves  and  the  nasal  branch  of  the  fifth. 

It  is  possible  to  conceive  of  an  infection  by  inhalation 
passing  through  the  ethmoid  cells  without  leaving  any 
marked  traces  of  its  passage,  while  tuberculous  dis- 
ease of  the  orbit  or  ear  undoubtedly  may,  in  rare  instances, 
be  transmitted  to  the  meninges,  but  such  sources  must  be 
exceptional  and  not  to  be  compared  in  importance  with  the 
haematogenous  route. 

The  most  common  pathologic  lesions  in  tuberculous 
meningitis  are  found  as  miliary  tubercles  along  the  course 
of  the  blood-vessels,  usually  at  the  base  but,  in  the  case  of 
numerous  lesions,  scattered  over  the  convexity  as  well.  It 
is  also  common  to  find  them  in  the  pia  mater  of  the  upper 
cord.  With  the  tubercles  we  find  also  more  or  less  inflam- 
mation of  the  pia-arachnoid — although  rarely  this  may  be 
absent.  Fibrin  and  pus  usually  are  present  in  small 
amount,  except  in  cases  of  mixed  infection.  Almost  in- 
variably there  will  be  an  excess  of  fluid  in  the  ventricles, 
amounting  at  times  to  actual  hydrocephalus,  due  to  blocking 
of  the  foramina  of  Magendie  and  of  Luschka  and  of  the 
aqueduct  of  Sylvius,  or  to  an  inflammation  of  the  ependyma 
of  the  choroid  plexus.  Under  the  term  "Acute  Internal 
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Hydrocephalus ' '  were  grouped  the  instances  of  tuberculous 
meningitis  in  the  old  medical  nomenclature.  The  fluid  in 
the  ventricles  may  be  clear  or  contain  flocculi  of  fibrin  or 
pus.  In  the  more  prolonged  cases  we  may  find  changes 
due  to  increased  pressure  in  the  ventricles — flattening  of  the 
convolutions,  and,  in  infants,  bulging  of  the  fontanelles  and 
even  slight  separation  of  the  sutures.  The  cortex  beneath 
the  affected  pia,  in  severe  cases,  will  show  conges- 
tion and  superficial  encephalitis.  The  spinal  cord  is  very 
rarely  involved. 

In  infants  the  lesions  do  not  often  exceed  those  described. 
In  older  children  we  may  find  definite  tuberculous  nodules 
in  the  membranes  of  cortex,  usually  of  the  cerebellum  and 
pons.  They  may  attain  considerable  size — as  large  as  a 
walnut.  An  unusual  case  died  recently  at  the  Polyclinic 
Hospital.  A  girl  of  two  years  gave  a  typical  history  of 
tuberculous  meningitis,  but  exhibited  a  general  and  exag- 
gerated spasticity  during  the  last  week  of  life.  At  autopsy 
three  discrete  tuberculoma  were  found  in  the  cerebellum, 
with  recent  superficial  adhesions  between  the  right  superior 
surface  of  the  cerebellum  and  tentorium,  and  only  a  few 
recent  tubercles  and  fibrinous  exudate  in  the  left  parie- 
tal region. 

The  primary  foci  in  the  majority  of  cases  in  early  years 
are  found  in  the  lungs  or  the  bronchial  nodes,  less  often  in 
the  mesenteric  and  cervical  nodes.  After  infancy,  tubercu- 
lous bone  lesions  may  prove  to  be  the  source  of  menin- 
geal  infection. 

Age:  Among  410  cases  observed  by  Holt,  three  were 
three  months  of  age  or  younger ;  159  from  three  months  to 
one  year;  149  from  one  to  two  years;  76  from  two  to  five 
years ;  17  from  five  to  nine  years,  and  6  from  nine  to  sixteen 
years.  Almost  76  per  cent,  therefore  occurred  in  the  first 
two  years  of  life. 
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Season  of  Tear. — In  common  with  other  forms  of  menin- 
gitis, the  tuberculous  variety  is  seen  much  more  commonly 
in  the  winter  and  spring  months.  This  is  in  conformity 
with  the  known  fact  that  primary  infection  never  occurs, 
because  opportunity  for  tuberculous  infection,  while  more 
frequent  during  the  season  of  closed  windows,  nevertheless 
must  obtain  the  year  round.  The  most  plausible  explana- 
tion for  the  seasonal  incidence  lies  in  the  facts  that  tuber- 
culous meningitis  frequently  owes  its  origin  to  tuberculosis 
of  the  lungs  and  bronchial  glands,  especially  the  latter;  and 
that  various  respiratory  infections  are  so  common  in  winter 
and  early  spring. 

Under  the  impetus  of  the  acute  congestion  and  inflamma- 
tion of  such  attacks — possibly  also  to  the  excessive  cough — 
a  latent  or  mild  tuberculous  infection  becomes  active,  with 
resulting  hasmatogenous  transfer  of  bacilli  to  the  meninges. 

In  the  same  way  that  pulmonary  tuberculosis  may  be 
stimulated  to  activity  by  an  attack  of  measles  or  pertussis,  we 
find  tuberculous  meningitis  following  in  their  wake — while 
measles  and  pertussis  also  commonly  are  rife  during  the 
same  period  as  are  the  respiratory  infections. 

Symptoms. — The  onset  may  be  either  abrupt  or  gradual, 
usually  the  latter.  In  the  cases  with  gradual  onset  the 
prodromal  symptoms  may  be  so  indefinite  that  it  requires 
careful  questioning  to  elicit  them  from  the  parents.  Most 
important  is  it  to  remember  that  the  robust  and  healthy 
child  may  be  the  victim.  In  such  a  case  the  primary 
focus  probably  has  been  quite  or  nearly  latent  and  of  lim- 
ited extent. 

These  prodromal  symptoms  show  a  wide  variance.  Often 
they  consist  merely  of  a  listlessness  and  change  in  disposi- 
tion. The  child  tires  easily — physically  and  psychically. 
Fits  of  apparent  temper  or  willfulness  may  occur  in  an  ordi- 
narily well-behaved  child.  Fever  is  not  in  evidence  and  the 
thermometer  would  show  little  if  any  abnormality  of  tern- 
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perature.  Slight  headache  or  drowsiness,  or  both,  some- 
times are  present,  but  by  no  means  regularly,  the  headache 
being  more  common  in  older  children.  After  a  few  days  of 
these  indefinite  symptoms,  or  sometimes  coincidently,  dis- 
turbances of  the  digestive  tract  are  frequently  encountered, 
especially  vomiting. 

The  vomiting  is  noteworthy  in  that  usually  it  bears  no 
relation  to  any  dietary  indiscretions.  Too  often  it  is  looked 
upon  merely  as  the  tendency  for  an  overloaded  stomach  to 
relieve  itself. 

As  Still  points  out,  *  *  there  is  no  commoner  mistake  made 
in  the  diagnosis  of  this  disease  than  to  conclude  that  the 
vomiting  is  due  to  some  error  in  diet  or  to  a '  'bilious  attack. ' ' 
Although  the  vomiting  attending  incipient  tuberculous 
meningitis  may  be  related  to  the  taking  of  food,  and  cease  if 
food  be  withheld,  it  depends  upon  centric  irritation,  and  is 
apt  to  recur  no  matter  how  simple  the  food  may  be.  While 
usually  it  is  not  excessive  or  frequent,  in  rare  cases  it  may 
be  so  pronounced  as  to  suggest  cyclic  vomiting.  The  bowels 
may  be  loose  at  first,  with  evidences  of  indigestion,  but 
sooner  or  later  constipation  of  a  stubborn  type  is  apt  to 
appear.  The  appetite  is  either  lost  or  markedly  reduced. 

With  the  subsidence  of  vomiting  after  a  few  days,  the 
constipation  and  listlessness  usually  persist.  Drowsiness 
and  headache  appear,  or  if  already  present,  tend  to  increase. 
The  child  will  voluntarily  spend  most  of  the  day  on  the  bed 
or  couch,  under  no  protest,  lying  on  the  side  with  the  eyes 
closed,  usually  awTay  from  the  light,  although  photophobia 
is  not  as  marked  in  tuberculous  as  in  other  forms  of  menin- 
gitis. By  this  time  there  will  be  slight  but  definite  tempera- 
ture variations,  and  usually  a  loss  of  weight,  evidenced  espe- 
cially in  the  limbs,  and  in  the  beginning  of  the  "  scaphoid 
abdomen"  which  becomes  more  striking  later.  The  pulse, 
which  at  first  was  accelerated,  now  begins  to  be  slowed  and 
often  irregular. 
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Of  definite  symptoms  of  irritation  of  the  nervous  system 
through  the  vasomotor  nerves  is  the  "tache  cerebrale,"  pro- 
duced by  stroking  the  skin  gently  with  the  finger  nail.  The 
tache  appears  as  a  bright  red  flush  along  the  line  of  the 
stroke  or  as  a  white  line  which  changes  into  red  and  persists 
for  several  minutes.  Other  irritative  signs  are  a  fine  inten- 
tion tremor  of  the  hands  and  evidence  of  disturbance  of  the 
respiratory  centre  manifested  by  an  occasional  prolonged 
sighing  expiration. 

With  drowsiness  we  usually  find  stiffness  of  the  neck — 
sometimes  difficult  to  differentiate  from  the  child's  indispo- 
sition to  be  moved,  and  rarely  so  marked  as  in  the  other 
forms  of  meningitis.  It  can  be  elicited  best  by  grasping 
the  child's  head  in  both  hands  and  gently  flexing,  extending 
and  rotating  it. 

The  pupils  may  be  normal  in  size  or  contracted,  some- 
times unequal,  and  frequently  showing  a  sluggish  reaction 
to  light.  The  patellar  reflexes  may  be  normal,  increased  or 
diminished.  Extension  of  the  toes  on  stroking  the  sole  of 
the  foot  (Babinski's  sign)  or  the  internal  aspect  of  the  lower 
half  of  the  tibia  (Oppenheim's  sign),  as  is  usual  in  the 
young,  is  absent  as  often  as  it  is  present. 

Definite  ankle  clonus  is  rare.  Superficial  skin  reflexes 
(abdominal  and  epigastric)  usually  are  lost  late  in 
the  disease. 

Kernig's  sign  quite  commonly  is  absent  in  babies,  espe- 
cially late  in  the  disease,  and  does  not  show  the  same  inci- 
dence that  is  seen  in  other  forms  of  meningitis.  In  testing 
for  it  the  thighs  are  flexed  to  90°  with  the  child  in  the  dorsal 
position.  The  legs  are  then  extended  on  the  thighs.  Any 
definite  limitation  to  full  extension,  especially  if  it  be  pain- 
ful, can  be  interpreted  as  a  positive  result. 

In  children  under  five,  flexion  of  the  legs  when  the  head 
is  flexed  on  the  chest  (Brudzinski's  neck  sign)  can  be  elicited 
quite  often — while  the  contralateral  reflex  is  less  commonly 
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positive.  This  consists  of  flexing  one  leg  in  the  same  man- 
ner as  in  testing  for  Kernig  's  sign.  If  this  causes  the  other 
leg  to  flex,  it  is  known  as  the  identical  reflex,  but  if  extension 
instead  of  flexion  occurs,  it  is  called  the  reciprocal  reflex. 

MacEwen's  sign  should  be  sought  for  in  any  suspected 
case  of  meningitis.  This  accompanies  conditions  of  in- 
creased intracranial  tension.  It  may  be  determined  by  aus- 
culting  with  the  stethoscope  placed  on  the  forehead  just 
above  the  base  of  the  nose,  while  the  skull  is  percussed  with 
finger  or  hammer,  beginning  over  the  parietal  boss  and  grad- 
ually approaching  the  point  at  which  the  stethoscope  is 
applied.  In  normal  cases,  the  nearer  to  the  point  of  listen- 
ing the  percussion  is  done,  the  louder  becomes  the  note. 
A  typical  MacEwen's  sign  consists  of  a  high-pitched,  short, 
cracked-pot  note  heard  best  when  the  tapping  is  being  done 
behind  or  below  the  parietal  boss  on  either  side,  but  dimin- 
ishing in  intensity  and  character  as  the  percussion  ap- 
proaches the  stethoscope.  MacEwen  originally  advised  that 
the  head  be  held  to  one  side  and  percussion  done  on  the 
under  surface.  The  sign  is  of  greatest  value  after  infancy, 
when  the  sutures  and  fontanelles  are  firmly  closed.  In 
babies  it  is  possible  sometimes  to  feel  a  wave  of  fluctuation 
on  the  side  opposite  the  tapping,  if  there  is  any  marked 
increase  in  the  ventricular  or  meningeal  fluid. 

The  child  now  passes  into  the  so-called  " paralytic" 
stage,  as  contrasted  with  the  former  or  " irritative"  stage. 
The  drowsiness  deepens  into  stupor  from  which  at  first  it 
can  be  roused,  but  which  soon  passes  into  coma.  Delirium 
is  rare.  Slowing  of  the  pulse  becomes  more  marked.  The 
temperature  may  be  slight,  not  exceeding  100°  to  101°  F. 
Marked  increase  of  both  pulse-rate  and  temperature  usually 
ushers  in  the  fatal  exitus.  Respirations  frequently  are  of 
the  Cheyne-Stokes  type.  The  pupils  now  may  become  un- 
equal with  loss  of  the  light  reflex,  and  paralytic  symptoms 
such  as  strabismus,  ptosis  of  an  eyelid,  facial  paralysis, 
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hemiplegia  or  monoplegia  may  appear.  These  may  be  con- 
stant, but  are  more  apt  to  be  transitory.  Frequent  purpose- 
less movements  of  the  limbs  occur,  and  in  spite  of  coma, 
facial  contraction  may  evidence  pain.  More  often  the  face 
is  masklike  and  expressionless.  Convulsions  are  not  so 
common  as  in  other  forms  of  meningitis  and  may  occur  only 
toward  the  end. 

Until  the  development  of  coma,  deglutition  usually  is 
unimpaired,  although  feeding  may  be  difficult  on  account  of 
the  extreme  anorexia.  After  the  appearance  of  coma,  at- 
tempts at  feeding  may  cause  choking  to  such  an  extent  that 
nourishment  can  only  be  given  by  nasal  or  stomach  tube. 
That  this  can  be  successfully  done  is  evidenced  by  an  infant 
in  the  Children's  Hospital  of  Philadelphia,  which  actually 
gained  in  weight  during  the  first  few  days  in  the  hospital  by 
reason  of  nasal  feeding,  although  the  patient  was  in  an 
advanced  stage  of  the  disease. 

As  the  coma  deepens,  muscular  relaxation  with  loss  of 
reflexes  becomes  extreme.  The  child  presents  a  picture 
which,  probably  more  than  any  other,  tears  the  mother's 
heart  strings.  Emaciated,  pallid  or  with  red  spots  of  flush 
on  the  thin  cheek  bones,  with  eyes  half  closed,  the  cornese 
dry  and  flecked  with  muco-pus,  the  face  masklike,  lips  dry, 
breathing  irregular.  For  hours,  and  even  for  days,  this 
condition  may  persist. 

The  time  from  the  inception  of  definite  symptoms  until 
death  averages  from  two  to  three  weeks  in  infants,  rarely 
as  long  as  five  to  six  weeks  in  older  children. 

Very  rarely  after  infancy,  during  the  beginning  of  the 
paralytic  stage  or  earlier,  a  remission  may  occur,  and  the 
child  may  recover  sufficiently  to  evince  an  interest  in  toys. 
The  remission  proves  to  be  only  a  heart-breaking  episode 
to  the  mother,  as  drowsiness  and  coma  soon  return. 

Acute  Type. — In  a  minority  of  cases  the  onset  is  com- 
paratively sudden,  sometimes  ushered  in  by  a  convulsion. 
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In  such  the  resemblance  to  the  meningococcic  form  is  suffi- 
cient to  make  a  diagnosis  impossible  without  lumbar  punc- 
ture. Headache,  photophobia,  retracted  head,  hyperaes- 
thesia,  the  "meningitic  cry,"  exaggerated  reflexes,  Ker- 
nig's  sign — all  point  to  a  severe  irritation  of  the  cortex. 
The  acute  symptoms  are  succeeded  by  the  paralytic  stage, 
and  the  course  thenceforward  may  be  of  the  usual  dura- 
tion, although  as  a  rule,  the  violent  onset  means  an 
earlier  termination. 

Prognosis. — Although  in  recent  years  authentic  in- 
stances of  recovery  from  tuberculous  meningitis  have  been 
reported,  they  form  an  inconsiderable  fraction  of  the  whole. 
The  prognosis  in  reality  therefore  depends  upon  the  diag- 
nosis. Once  this  has  become  sure,  the  verdict  must  be  un- 
favorable. In  the  interest  of  the  mother,  she  may  be  spared 
this  knowledge  at  first,  but  some  other  member  of  the  family 
should  be  informed. 

Diagnosis. — During  the  early  stages  of  tuberculous 
meningitis  with  gradual  onset  diagnosis  will  be  impossible. 
It  should  always  be  kept  in  mind  in  attempting  to  make  a 
differential  decision,  but  the  frequency  of  such  ill-defined 
symptoms  as  vomiting  and  loose  stools  in  the  various  harm- 
less digestive  disturbances  of  infancy  would  not  warrant 
making  even  a  tentative  diagnosis  to  the  family  of  such  a 
dreaded  disease. 

The  occurrence  of  a  suspicion  of  drowsiness,  however, 
after  several  days  of  digestive  disturbance,  warrants  the 
employment  of  the  most  direct  diagnostic  method  we  possess 
— lumbar  puncture.  The  more  necessary  does  this  become, 
if,  in  addition  to  drowsiness,  there  appear  irregularity  of 
respiration,  a  slow  pulse,  and  convulsions.  A  slow  onset 
speaks  for  tuberculous  rather  than  other  forms  of  menin- 
gitis, although  the  meningococcic  type  rarely  may  begin 
gradually — four  or  five  days  elapsing  before  the  appear- 
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ance  of  signs  of  meningeal  irritation.  Pneumococcus  and 
influenzal  meningitis  are  apt  to  originate  with  suddenness, 
although  one  case  of  the  latter,  in  my  experience,  ran  a  high 
temperature,  with  prostration,  but  failed  to  show  any  defi- 
nite signs  pointing  to  meningeal  involvement  except  very 
slight  rigidity  of  the  neck  until  the  fifth  day,  death  occur- 
ring on  the  twenty-first  day.  Such  examples,  however,  are 
quite  exceptional. 

On  account  of  the  importance  of  reaching  an  early  de- 
cision so  that  the  specific  antimeningococcic  treatment  can 
be  instituted,  it  becomes  an  actual  duty  to  perform  lumbar 
puncture  as  soon  as  suspicion  of  meningeal  involvement  is 
aroused — an  argument  which  usually  is  sufficiently  impell- 
ing to  overcome  the  objections  of  the  family. 

Other  diseases  must  be  considered  in  making  a  differen- 
tial diagnosis.  Any  condition  which  causes  meningismus, 
with  drowsiness  and  an  increase  of  the  cerebrospinal  fluid, 
such  as  pneumonia,  typhoid  fever,  acute  suppurative  otitis 
media,  sinusitis  or  pyelitis  falls  under  this  heading. 

In  encephalitis  and  the  cerebral  form  of  poliomyelitis 
the  spinal  fluid  presents  characteristics  which  at  first  may 
be  difficult  to  distinguish  from  those  found  in  tuberculous 
meningitis.  As  a  rule,  however,  the  number  of  cells  found 
in  meningitis  is  larger,  the  amount  of  globulin  greater,  while 
the  pellicle-formation  is  rare  in  encephalitis.  In  the  major- 
ity of  cases  of  encephalitis,  also,  there  are  more  signs  of 
central  involvement  than  of  meningeal  irritation.  Tremors, 
paralyses  and  delirium  or  stupor  are  common  in  the  early 
stages  of  the  one,  as  contrasted  with  headache  and  drowsi- 
ness in  the  other.  In  some  cases,  however,  the  finding  of 
tubercle  bacilli  may  be  the  earliest  means  of  clearing  up 
the  diagnosis. 

Lumbar  Puncture. — There  is  practically  no  danger  from 
a  lumbar  puncture  which  is  done  correctly  with  strict 
aseptic  precautions. 
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The  puncture  should  be  made  between  the  third  and 
fourth  lumbar  vertebrae — a  point  which  falls  on  or  very  near 
a  line  drawn  between  the  highest  points  of  the  crests  of 
the  iliac  bones. 

The  spinal  cord  usually  ends  opposite  the  disc  between 
the  first  and  second  lumbar  vertebras,  with  a  high  variation 
at  the  last  thoracic  and  a  low  variation  at  the  upper  border 
of  the  third  lumbar  vertebra.  By  puncturing  between  the 
third  and  fourth  we  avoid  the  danger  of  injury  to  the  cord 
itself.  The  site  usually  selected  is  exactly  in  the  median  line 
— and  for  beginners  this  point  favors  a  successful  tap.  As 
repeated  punctures  often  are  necessary  I  am  accustomed 
to  select  a  point  two  or  three  mm.  to  the  right  or  left  of 
the  median  line,  making  a  corresponding  inclination  of  the 
needle  toward  the  middle.  This  gives  three  possible  punc- 
ture sites  at  this  level — right,  median  and  left.  Complete 
healing  of  one  site  will  occur  before  it  becomes  necessary 
to  use  it  again — a  point  of  some  importance  in  rendering  the 
operation  aseptic  and  less  painful. 

Apparatus  Needed. — A  puncture  trocar  and  cannula, 
known  as  the  "Quincke"  lumbar  puncture  needle;  three  or 
four  sterile  test  tubes  plugged  with  cotton;  alcohol;  tincture 
of  iodine ;  sterile  cotton  pledgets  and  sterile  swab  for  iodine; 
adhesive  plaster;  sterile  rubber  gloves. 

It  is  also  well  to  have  at  least  two  sterile  towels — one  for 
covering  the  buttocks  below  the  point  of  puncture  and  one 
for  placing  over  the  sheet  at  the  edge  of  the  bed. 

The  trocar  and  cannula  should  be  wrapped  in  gauze  and 
thoroughly  boiled.  "Without  unwrapping  them,  the  water 
then  can  be  poured  off,  thus  insuring  protection  against  air 
infection  until  the  operator  is  ready  to  puncture. 

The  preparation  of  the  hands,  and  especially  the  fingers, 
must  be  done  with  thorough  surgical  technique,  as  the  fingers 
must  be  used  to  determine  the  exact  point  for  puncture.  To 
avoid  the  expenditure  of  time,  it  is  best  to  use  sterile  rubber 


222        LECTURES  ON  TUBERCULOSIS 

gloves,  after  a  thorough  scrubbing.  If  the  " sleeve"  of  the 
glove  is  turned  back  before  sterilization,  the  fingers  can  be 
slipped  into  this  cuff  as  it  is  pulled  on  and  thus  may  be 
avoided  any  contact  of  the  hands  with  the  outside  of 
the  glove. 

The  child  should  be  placed  at  the  edge  of  the  bed  by 
the  attendant  who  then  marks  the  crests  of  the  ilia  with  her 
fingers.  The  skin  is  carefully  washed  with  alcohol,  using 
the  right  hand,  allowed  to  dry  and  painted  with  iodine. 

The  index  finger  of  the  left  hand  can  then  seek  for  the 
interval  between  the  third  and  fourth  lumbar  vertebrae,  and 
the  trocar,  with  cannula  in  situ,  is  inserted  in  the  median 
line,  inclined  downward  at  an  angle  of  almost  75°  with  the 
vertebral  axis.  As  the  puncture  is  about  to  be  made  the 
attendant  flexes  the  child's  thighs  tightly  on  the  abdomen 
and  bends  the  head  and  shoulders  forward,  thus  arching 
the  back  to  the  maximum.  This  widens  the  interval  pos- 
teriorly and  also  tends  to  draw  the  cord  farther  up  the  canal. 
If  the  trocar  slips  under  the  spinous  process  and  enters  the 
exact  interval  between  the  lamina?,  it  encounters  only  the 
resistance  of  the  ligaments  and  with  little  pressure  passes 
into  the  canal.  If  the  bone  is  reached,  the  course  of  the 
trocar  must  be  changed  until  the  point  feels  the  lessened 
resistance  of  the  ligament.  As  soon  as  the  cannula  can  be 
felt  to  slip  into  the  canal,  usually  at  the  depth  of  1  to  2  cm., 
the  trocar  is  withdrawn  and  the  fluid  collected  in  two  or  three 
tubes.  The  contents  of  the  first  (and  second)  should  be 
used  for  cytological  and  chemical  examination — the  last  tube 
being  reserved  for  the  bacteria  which  are  always  more 
numerous  in  the  last  portion.  If  any  blood  appears  in  the 
fij-st  drops,  the  second  tube  should  be  substituted  as  soon 
as  the  fluid  is  clear.  In  this  case  it  is  also  well  to  use  a 
fourth  tube,  as  the  second  may  contain  a  few  blood-cells 
which,  of  course,  would  spoil  the  cytological  count. 
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In  case  fluid  does  not  appear  at  once  the  child's  shoul- 
ders may  be  raised  to  call  into  play  the  force  of  gravity  or 
the  trocar  may  be  introduced  again  to  clear  the  opening  of 
the  cannula  of  any  flake  of  fibrin  which  may  be  blocking  it. 
In  tuberculous  meningitis,  however,  it  is  extremely  rare  to 
find  any  interference  with  the  flow  of  fluid  at  the 
first  puncture. 

The  amount  to  be  withdrawn  will  depend  upon  the  de- 
gree of  pressure.  This  may  be  measured  by  a  manometer, 
but  in  general  it  is  customary  to  drain  until  the  fluid  runs 
at  the  rate  of  ten  to  fifteen  drops  per  minute.  A  simple 
form  of  manometer  can  be  made  with  an  L-shaped  piece  of 
glass  tubing,  graduated  in  centimetres  on  the  upright  arm, 
which  can  be  attached  to  the  cannula  by  rubber  tubing  or 
an  ordinary  mercury  manometer  may  be  used.  Attention 
must  always  be  paid  to  the  child's  condition  and  the  cannula 
removed  immediately  if  signs  of  syncope  or  respiratory  dis- 
tress and  weakness  supervene.  After  the  cannula  is  with- 
drawn, the  iodine  is  washed  off  with  alcohol  and  the  puncture 
hole  covered  with  a  small  square  of  adhesive  plaster.  This 
should  be  removed  in  twenty-four  hours,  however,  to  avoid 
any  irritation  of  the  skin. 

In  tuberculous  meningitis  the  typical  spinal  fluid  is  dis- 
tinctly increased  in  amount,  perfectly  clear,  or  showing  only 
a  very  slight  fibrinous  deposit;  on  standing  a  fine  pellicle 
forms  in  the  centre  of  the  tube.  The  cells  are  increased, 
usually  from  100  to  200  per  cubic  mm.,  chiefly  of  the  mono- 
nuclear  type;  globulin  is  present  and  Fehling's  solution  is 
reduced,  except  late  in  the  disease.  Exceptionally  the  fluid 
may  be  turbid  and  polymorphonuclear  cells  present  in  ex- 
cess. As  a  rule,  however,  this  denotes  a  mixed  infection. 

The  presence  of  tubercle  bacilli  enmeshed  in  the  pellicle 
can  be  demonstrated  in  the  majority  of  cases,  but  only  after 
the  most  careful  technique,  and  often,  prolonged  search. 
One  of  the  most  successful  methods  is  as  follows :  The  last 
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tube  of  spinal  fluid  of  the  series  collected  is  allowed  to  stand 
for  from  six  to  eight  hours,  until  a  pellicle  of  fibrin  can  be 
seen  floating  in  the  centre.  The  object  is  to  float  this  pellicle 
on  to  a  glass  slide  without  disturbing  the  pellicle  or  causing 
it  to  roll  up.  When  the  pellicle  is  transferred  intact  and 
spread  out,  the  fluid  is  gently  drained  off  the  slide  and  the 
stains  applied  as  in  the  usual  technique.  The  organisms  can 
usually  be  found  provided  the  search  is  sufficiently  thorough. 
Inoculation  of  a  guinea-pig  may  be  done  if  the  organisms 
are  not  found. 

Treatment. — In  attempting  the  treatment  of  such  an 
almost  hopeless  disease  as  tuberculous  meningitis,  in  the 
interests  of  a  possible  cure  and  for  the  sake  of  the  mother, 
the  physician  must  assume  an  optimism  which  scarcely 
seems  warranted. 

Some  hardy  "intellectuals"  of  the  modern  type  profess 
a  desire  to  know  the  worst  at  once-  For  the  average 
mother,  however,  the  ordeal  of  watching  the  child  die  a 
slow  and  to  her,  in  spite  of  all  assurance  to  the  contrary, 
painful  death,  is  a  shocking  experience.  While  a  physician 
would  not  be  justified  in  raising  false  hopes,  the  attempt 
to  save  the  child's  life  should  not  be  made  in  such  a  half- 
hearted manner  that  it  will  impress  the  mother  as  cal- 
lous indifference. 

Two  measures  have  the  justification  of  being  of  possible 
benefit — feeding  and  lumbar  puncture.  Since  anorexia 
usually  is  present,  even  from  the  first,  the  nasal  or  stomach 
tube  plays  an  important  role.  The  chief  objection  lies  in  the 
natural  disinclination  to  disturb  a  child  who  is  practically 
sure  to  die. 

On  the  other  hand,  the  practice  of  nasal  feeding,  at  least, 
is  unpleasant  but  not  at  all  painful,  if  the  tube  be  small, 
7-10  French  scale,  and  well  greased  with  sterile  olive  oil  or 
heavy  paraffin  oil,  and  if  some  of  the  lubricant  also  be  in- 
stilled into  the  nostril  just  before  the  tube  is  passed. 
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It  is  not  necessary  to  have  the  tube  enter  the  stomach 
unless  vomiting  has  been  marked.  A  full  meal  of  pepto- 
nized  milk  with  malt  sugar  added,  or  of  lactic  acid  whole 
milk,  can  be  given  easily  and  quickly  four  or  five  times  in 
twenty-four  hours  to  a  child  who  cannot  be  induced  to  take 
half  this  amount. 

Lumbar  puncture  is  slightly  painful,  while  consciousness 
is  preserved,  but  one  is  impelled  to  its  use  because  of  the 
relief  to  headache  and  spasticity  and  especially  by  the  fact 
that  in  some  of  the  cases  that  have  recovered,  the  punctures 
seem  to  have  been  a  definite  factor.  Local  anaesthesia  with 
novocain  may  be  used  in  older  children.  In  cases  where  the 
miliary  dissemination  is  profuse  and  widespread,  no  cura- 
tive value  can  be  attached  to  such  local  measures,  but  occa- 
sionally the  meningeal  involvement  constitutes  almost  the 
entire  disease. 

Daily  tappings  are  indicated  so  long  as  the  spinal  fluid 
can  be  obtained  in  quantities  of  5  c.c.  or  over.  Late  in  the 
course  of  the  disease  after  repeated  punctures  have  been 
made,  the  amount  of  fluid  obtained  falls  off  to  small  or 
negligible  quantities.  This  may  indicate  a  lessened  produc- 
tion of  spinal  fluid  but,  in  some  cases,  merely  evidences  the 
formation  of  adhesions  which  prevent  the  free  flow  to  the 
lower  spinal  levels.  Repeated  tappings  under  such  circum- 
stances naturally  are  useless. 

In  other  cases  the  removal  of  fluid  apparently  does  harm, 
as  evidenced  by  great  restlessness  and  perhaps  convulsions. 
In  this  event  too  much  fluid  has  been  withdrawn,  but  the 
practice  of  puncturing  should  not  be  abandoned  on  that 
account — merely  the  frequency  and  quantity  reduced. 

Of  stimulants,  atropin  and  digitalis  are  the  most  logical. 
Alcohol  may  be  used  in  small  doses,  but  strychnine  is 
contra-indicated. 

For  convulsions,  chloral  hydrate  in  .2  to  .3  gramme  (3  to 
5  grain)  doses  by  bowel,  warm  mustard  baths,  morphin 
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hypodermatically,  and  perhaps  a  few  inhalations  of  chloro- 
form are  indicated.  Magnesia  by  mouth  or  enemas  are 
required  for  the  constipation  which  usually  is  pronounced. 
Retention  of  urine,  likewise  a  not  uncommon  occurrence, 
should  not  be  overlooked. 

Absolute  rest  and  quiet;  avoidance  of  too  much  light  if 
photophobia  is  present,  and  an  abundance  of  fresh  air  are 
desirable.  The  use  of  an  ice-bag  is  indicated  if  there  is 
evidence  of  headache.  Obviously  it  can  have  no  effect  upon 
the  intracranial  lesions. 

If  light  be  annoying  but  fresh  air  unobtainable  in  a 
darkened  room,  a  bandage  over  the  eyes  makes  it  possible 
to  treat  the  patient  on  a  porch,  if  such  seems  desirable. 

Bathing  and  change  of  clothing  should  be  done  with  as 
little  disturbance  as  possible. 
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TREATMENT 

THE  trend  of  modern  medicine  is  toward  prevention. 
Fifty  years  ago  the  movement  might  have  been  compared 
with  that  of  a  tiny  brook.  To-day,  in  its  place,  we  find 
a  mighty  river  upon  which  floats  all  manner  of  craft — socio- 
logic,  industrial  as  well  as  medical.  The  modern  physician, 
therefore,  who  is  not  familiar  with  the  principles  and  prac- 
tises of  prevention — so  far  as  they  have  been  developed—- 
is essentially  untrained. 

For  years  it  has  been  the  hope  of  many  tuberculographers 
that  tuberculosis  could  be  eradicated  by  the  elimination  of 
the  bacillus — a  hope  which  on  theoretical  grounds  did  not 
seem  to  be  entirely  unreasonable.  By  the  careful  isolation 
or  hospitalization  of  all  advanced  cases  it  was  believed  that 
the  chief  sources  of  contagion  could  be  blocked,  with  a  conse- 
quent gradual  but  definite  limitation  in  the  number  of  in- 
fected individuals. 

The  more  we  study  the  facts,  however,  the  more  clear 
it  appears  that  the  elimination  of  the  bacillus  is  a  prodigious 
task.  With  90  per  cent,  or  more  of  individuals  infected  by 
the  time  thirty  years  is  reached,  and  with  the  course  of  the 
active  stage  of  tuberculosis  varying,  on  the  average,  from 
five  to  ten  years,  the  problem  of  eradication  staggers 
the  imagination. 

Not  that  all  of  the  90  per  cent,  are  infectious  at  any  stage. 
Many  of  them  are,  however,  at  one  or  more  periods  of  their 
disease,  although  they  and  their  physician — if  he  be  con- 
sulted— may  be  in  complete  ignorance  of  the  fact.  These 
form  the  chronic  group  of  what  may  be  called  "semi-latent" 
infections — the  disease  for  the  most  part  mild  and  "  closed  " ; 
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at  times  to  be  slightly  activated  and  "opened"  by  other 
infections  chiefly  of  the  respiratory  tract ;  this  in  turn  to  be 
followed  by  subsidence  and  "closure"  so  far  as  the  dis- 
charge of  bacilli  is  concerned.  Such  a  sequence  of  events 
may  continue  for  years  before  the  true  danger  of  such 
"bacillus  carriers"  is  recognized. 

It  is  a  well-known  principle  of  epidemiology  that  the 
healthy — or  unsuspected — carrier  offers  the  chief  difficulty 
in  the  control  of  contagion.  The  average  life  of  the  con- 
tagion in  the  usual  epidemic  diseases  is  not  above  a  few 
weeks  or  months.  Since  open  tuberculosis,  however,  so 
often  passes  unsuspected  for  years,  there  need  be  no  aston- 
ishment at  what  practically  amounts  to  the  tuberculization 
of  the  civilized  portions  of  the  human  race. 

It  seems  altogether  probable  that  the  campaign  against 
the  spread  of  infection  has  accomplished  at  least  this — that 
as  much  infection  to-day  originates  from  the  mild  and  un- 
suspected as  it  does  from  the  frank  and  unmistakable  disease 
and  yet  the  morbidity  figures,  were  they  obtainable,  probably 
would  scarcely  show  any  noteworthy  lessening. 

The  danger  of  contagion  from  the  advanced  case  has 
been  advertised  quite  thoroughly,  and  probably  a  large 
majority  of  the  literate  public  is  informed;  not  that  there 
should  be  any  diminution  in  the  effort  to  teach  the  lesson 
to  those  still  ignorant  of  it. 

It  would  seem  that  the  campaign  of  education  as  to  possi- 
bilities of  infection  from  the  unsuspected  source  would  be 
the  logical  next  step,  and  yet  one  which  is  attended  with  cer- 
tain obvious  dangers.  These  may  be  considered  more  from 
the  humanitarian  and  sociological  than  from  the  scien- 
tific viewpoint. 

The  campaign  against  tuberculosis  has  resulted  in  a 
phobia  among  the  laity  which,  at  times,  works  a  hardship  to 
the  conscientious  sufferer  that  is  out  of  all  proportion  to  his 
potentialities  for  harm.  If  we  rashly  and  hurriedly  seek 
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to  implant  a  fear  of  every  individual  who  at  any  time  coughs 
— for  example — we,  in  some  cases,  will  push  phobias  to  com- 
plete obsessions,  or  in  others,  engender  a  despair  which  ends 
in  callous  indifference.  Social  and  family  intercourse  must 
be  maintained,  regardless  of  the  inevitable  infections  which 
they  necessarily  entail. 

What  can  be  done,  however,  is  to  educate  physicians  to 
the  early  recognition  of  dangers  which  now  are  unsuspected 
and  to  enable  both  physicians  and  the  laity,  calmly  and  with- 
out panic,  properly  to  evaluate  the  various  factors  con- 
cerned in  infection  and  in  the  possibility  either  of  avoiding 
it  or  in  rendering  it  practically  harmless. 

And  of  all  the  dangers  of  infection  per  se,  that  of  the 
massive  dose  or  the  frequent  repetition  of  the  lesser  dose, 
seems  to  be  of  the  greatest  moment. 

PREVENTION  IN   CHILDHOOD 

The  chapter  on  "Prevention  of  Infection"  might  be  writ- 
ten in  large  part  within  the  limits  of  child  life — to  the  four- 
teenth or  fifteenth  years.  The  prevention  of  phthisis — the 
great  white  plague  of  adolescence  and  adult  life — embraces 
different  propaganda. 

Properly  speaking,  prevention  of  tuberculous  infection 
first  of  all  is  a  function  of  the  obstetrician,  whose  entree 
to  the  home  before  the  birth  of  the  child  should  afford  him 
ample  opportunity  for  detecting  the  potential  tuberculous 
focus  and  for  preparing  an  anti-tuberculous  milieu.  In  the 
majority  of  cases  the  obstetrician  still  is  the  family  phy- 
sician— an  added  advantage  if  he  be  properly  trained. 

The  first  logical  step  therefore  would  be  the  more  thor- 
ough education  of  the  physician  who  has  charge  of  the  ex- 
pectant mother,  in  the  recognition  of  open  tuberculosis. 

If  he  be  not  equipped  in  the  special  field  of  tuberculosis 
therapy  it  undoubtedly  becomes  his  duty  to  secure  for  his 
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patient  expert  advice  as  to  the  best  means  for  treatment, 
taking  into  consideration  the  possible  facilities  for  combat- 
ting the  disease  in  each  particular  family  group. 

Nature  often  is  kind  to  the  expected  child — more  so  than 
to  the  post-parturient  mother.  In  the  non-toxaBmic  pregnant 
mother  with  a  limited  or  chronic  tuberculous  lesion,  the  stim- 
ulus to  her  nutritional  processes  from  her  pregnancy  may 
actually  check  or  successfully  mask  the  progress  of  a  tuber- 
culosis to  the  end  that  the  child  may  be  born  with  unimpaired 
nutrition  and  vigor.  That  the  mother  may  suffer  a  severe 
relapse  following  the  strain  and  loss  of  blood  in  parturition, 
is  only  too  often  observed. 

With  especial  care  during  and  after  pregnancy,  it  is 
possible  at  times  to  secure  definite  improvement  in  the  tuber- 
culous disease.  In  the  vast  majority  of  cases,  however,  an 
open  lesion  which  comes  under  treatment,  even  as  early  as 
the  second  or  third  month  of  pregnancy,  will  not  heal  until 
long  after  the  birth  of  the  child — if  at  all.  We  may  there- 
fore prepare  for  the  decision  as  to  the  disposition  of  the 
child,  with  the  expectation  that  the  mother's  disease  will 
become  more  active  after  parturition. 

We  have  seen  that  the  mortality  due  to  tuberculous  in- 
fection in  the  first  year  of  life  is  very  high  and  that  the 
chances  of  an  infant  escaping  infection  from  an  actively 
diseased  mother  are  comparatively  small.  The  decision 
therefore  is  inevitable — shall  the  infant  be  given  complete 
immunity  from  infection  or  shall  the  danger  be  palliated. 

Complete  immunity  can  be  secured  only  by  the  absolute 
separation  of  mother  and  child.  One  or  the  other  must 
leave  the  home.  Under  ordinary  circumstances  the  deliber- 
ate weaning  thus  necessitated  would  be  little  less  than  a 
crime.  For  an  actively  tuberculous  mother  to  nurse  her 
baby,  however,  is  almost  sure  to  have  a  bad  effect  upon  the 
progress  of  her  disease,  and,  in  most  cases,  lactation  soon 
becomes  insufficient. 
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Although  most  mothers  are  only  too  willing  to  risk  the 
danger  to  themselves,  it  is  generally  believed  that  her  value 
to  the  family  unit  is  great  enough  to  counterbalance  the 
dangers  to  the  child  from  artificial  nourishment.  These 
dangers  also  are  palliated  by  obviating  the  risk  of  tuber- 
culous infection  of  the  child. 

At  least  one  month  before  parturition  is  expected,  the 
choice  must  be  made  by  the  mother  and  family,  so  that 
proper  preparations  can  be  made.  The  whole  subject  of 
infection  and  prophylaxis,  and  especially  the  high  mortality 
from  infection  in  infancy,  must  be  thoroughly  and  emphati- 
cally explained. 

Probably  the  best  solution  is  the  removal  of  the  mother 
to  a  sanatorium  as  soon  as  she  is  fit,  and  the  rigid  interdiction 
of  any  close  contact  with  the  child  in  the  meantime.  In 
other  cases,  the  child  can  be  taken  to  another  home  within  a 
few  days  after  birth. 

If  the  physician  has  the  confidence  of  the  family,  and  a 
caretaker  can  be  secured,  a  fair  proportion  of  mothers  can 
be  persuaded  to  go  to  a  sanatorium.  One  of  the  strongest 
arguments  should  be  the  hope  of  complete  cure  for  herself 
and  the  return  to  a  baby  who  is  healthy  as  a  result  of  her 
self-sacrifice. 

A  larger  number  will  refuse  to  leave,  but  will  consent  to 
having  the  child  cared  for  at  home  by  another.  Probably 
the  majority  either  will  refuse  to  be  separated  at  all  or  will 
be  unable  to  secure  the  services  of  a  nurse  in  the  home. 

When  the  mother  and  child  are  to  remain  at  home,  with 
or  without  a  caretaker,  a  very  important  duty  devolves  upon 
the  physician,  that  of  explaining  in  detail  how  infection  can 
be  carried  directly  or  indirectly  from  mother  to  child. 

Particularly  dangerous  are  kissing  and  the  universal 
habit  of  mothers  of  talking  directly  into  the  baby's  face. 
Flugge's  droplets  probably  have  less  chance  for  infection 
from  the  cough — which  even  the  ignorant  directs  away  from 
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the  child — than  they  do  from  this  only  too  natural  but  ex- 
tremely dangerous  conversational  " spraying"  from  the 
mother's  mouth. 

The  mother  must  learn  to  dispose  of  sputum,  avoid  con- 
tamination of  her  hands  and  clothes,  and  to  guard  against 
the  thousand  and  one  ways  of  transmitting  her  mouth  secre- 
tions to  the  child.  The  wearing  of  a  clean,  thick,  gauze 
mask,  changed  frequently,  whenever  she  is  attending  to  the 
baby  probably  is  one  of  the  best  precautions  that  can  be 
adopted,  while  it  should  be  her  immutable  rule  to  wash  her 
hands  before  touching  the  baby  or  its  food. 

Before  the  baby's  birth  the  house  must  be  thoroughly 
aired  and  cleaned,  and  the  great  advantages  of  sanitary 
housekeeping  explained.  Rugs,  preferably  small,  instead 
of  carpets;  mopping  and,  if  possible,  vacuum  cleaning,  in- 
stead of  sweeping ;  avoidance  of  the  use  of  window  hangings 
and  lace  curtains,  which  keep  out  sunlight  and  air,  and  keep 
in  the  dust;  frequent  airing  of  the  entire  house  and  the 
admission  of  the  greatest  possible  amount  of  sunshine ;  thor- 
ough washing  and  hot  water  rinsing  of  eating  utensils,  with 
actual  scalding  of  those  with  which  the  baby  may  come  into 
contact ;  scalding  of  towels,  wash  cloths,  handkerchiefs  and 
pillow  cases,  etc. 

In  the  selection  of  a  caretaker,  who  often  is  a  member  of 
the  family,  we  must  make  sure  that  she  too  is  not  tubercu- 
lous. It  is  also  well  to  investigate  other  members  of  the 
household,  especially  the  older  ones  who  so  often  become 
delegated  or  self-appointed  caretakers.  If  the  mother  be 
tuberculous  it  is  only  too  likely  that  her  parents  or  uncles 
or  aunts  also  have  had  the  disease. 

Dobbie  believes  that  a  tuberculous  father  should  not  live 
in  the  same  house  with  an  infant  under  three  years,  on 
account  of  the  serious  results  of  infection  at  this  age  period. 

Since  ordinary  respiratory  and  other  infections  make  the 
child  more  susceptible  to  a  tuberculous  implantation,  the 
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family  should  take  special  precautions  to  avoid  transmit- 
ting them.  This  involves  self-sacrifice  and  restraint.  It 
may  be  explained,  however,  that  a  baby  is  not  only  much 
better  for  being  left  alone  a  great  part  of  the  time,  but  that 
it  is  perfectly  content  with  few  attentions  if  it  has  never 
become  accustomed  to  more.  If  the  family  is  overattentive, 
it  is  in  reality  only  a  form  of  their  own  self-gratification, 
not  for  the  pleasure  of  the  child. 

GENERAL  FACTORS  IN  THE  CAEE  OP  THE  POTENTIALLY  TUBERCU- 
LOUS CHILD 

In  spite  of  all  possible  care,  a  certain  proportion  of 
children  living  with  a  tuberculous  patient  will  be  infected; 
and  in  many  instances,  of  course,  it  will  have  been  impossible 
to  secure  anything  like  an  adequate  amount  of  precaution. 
Various  other  factors  therefore  must  be  considered,  in  pre- 
venting infection  from  becoming  clinical  disease. 

Nutrition. — The  importance  of  nutrition  in  determining 
the  clinical  results  of  an  infection  is  generally  admitted.  A 
robust  child  may  fall  a  victim,  but  all  evidence  shows  that 
the  illy-nourished  child  has  much  smaller  chance  of  escape. 

Since  the  ideal  food  for  new-born  infants  is  human  milk, 
every  effort  should  be  made  to  secure  a  healthy  wet-nurse. 
Failing  in  this,  the  selection  of  the  artificial  food  is  of  vital 
importance.  Details  can  hardly  be  presented  here,  but  of 
all  unsuitable  foods,  none  excels  condensed  milk,  since,  in 
ordinary  dilutions,  it  is  seriously  deficient  in  the  most  im- 
portant ingredients,  protein  and  fat.  In  general,  simple 
dilutions  of  whole  cow's  milk  or  the  top  sixteen  ounces  from 
a  quart  of  milk,  with  4  or  5  per  cent,  of  sugar  added,  are 
the  best.  The  aim  should  be  to  feed  from  one  and  a  half  to 
two  ounces  of  milk  for  each  pound  of  weight.  In  the  case 
of  babies  whose  nutrition  is  especially  poor,  the  attempt 
should  be  made  to  reach  even  two  and  a  half  ounces  if  the 
state  of  the  digestion  permits. 
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The  cardinal  rule  should  be  to  furnish  a  well-balanced 
milk  mixture  in  quantity  sufficient  to  produce  a  steady  gain 
in  weight  at  or  near  the  average  standards  for  height  and 
age  and  which,  at  the  same  time,  does  not  cause  indigestion. 
For  children  of  eight  or  nine  months  of  age,  the  addition 
of  other  articles,  such  as  vegetable  broths  and  cereals, 
is  indicated. 

Older  children  should  be  encouraged  to  take  as  liberal  an 
amount  of  fat  as  they  can  digest,  either  as  fat-meat  or  as 
cream,  from  a  safe  source  of  milk  supply.  Butter  is  an  ideal 
form  of  fat,  but  it  is  probable  that  much  of  the  butter  sold 
in  large  cities  contains  bovine  bacilli.  It  is  questionable 
whether  they  form  a  source  of  infection  in  many  cases,  on 
account  of  the  comparatively  small  dose,  but  there  is  no 
logical  reason  why  creameries  should  not  be  required  to 
pasteurize  their  milk  before  churning.  The  butter  substi- 
tutes, which  are  being  used  so  extensively,  are  free  from 
tuberculous  infection,  if  produced  under  proper  conditions ; 
but  they  do  not  form  so  valuable  a  supply  of  fat  as  do  the 
butter  fats,  possibly  on  account  of  their  deficiency  in  the  fat 
soluble  vitamin.  In  the  case  of  undernourished  children, 
the  administration  of  cod-liver  oil  or  olive  oil  during  the 
winter  months  unquestionably  is  of  benefit ;  but  care  should 
be  taken  to  avoid  upsetting  digestion.  The  best  time  for  the 
administration  of  such  accessory  fats  usually  is  from  an 
hour  and  a  half  to  two  hours  after  a  meal,  when  the  passage 
of  food  from  stomach  to  duodenum  is  in  full  swing. 

Housing. — The  importance  of  the  hygiene  of  the  house 
is  obvious.  Dirt  and  dampness  favor  not  only  the  develop- 
ment of  tuberculosis,  but  also  that  of  a  variety  of  other  infec- 
tions that  more  or  less  predispose  to  it. 

In  a  survey  covering  the  relation  of  parental  nativity 
to  infant  mortality  Eastman  found  that  the  principal  dis- 
eases in  early  life  among  the  foreign-born  were  respiratory 
and  gastro-intestinal,  and  concludes  that  this  bears  a  definite 
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relation  to  the  unhygienic  manner  of  living  which  obtains 
among  the  foreigners.  The  family  of  the  undernourished 
child  can  often  be  advised  by  the  physician  in  their  choice 
of  a  home,  as  well  as  in  the  care  of  it,  so  as  to  secure  not  only 
proper  plumbing,  drainage,  etc.,  but  also  free  exposure  to 
sunlight  and  a  locality  where  the  air  is  not  vitiated  by  the 
street  dust  stirred  up  by  excessive  traffic  or  by  smoke  from 
factories,  etc. 

Fresh  Air. — The  importance  of  fresh  air  has  been 
preached  so  successfully  that  the  physician  at  present  finds 
little  difficulty  in  securing  compliance  when  he  prescribes 
it,  but  there  still  exists  the  fear  of  cold  air.  During  the 
day,  indoors,  it  is  not  safe  for  children  to  sit  or  play  in  a 
room  with  open  windows  during  winter  unless  they  are 
clothed  exactly  as  they  would  be  for  out-door  play.  At 
night,  practically  every  child  can  be  accustomed,  even  in 
early  infancy,  to  have  one  or  more  windows  of  the  sleeping 
room  wide  open ;  provided  that  the  bed  is  placed  in  such  a 
way  as  not  to  expose  to  direct  drafts.  The  wearing  of  caps 
on  cold  nights  is  distinctly  indicated  for  many  children, 
especially  those  who  are  subject  to  "catching  cold."  One 
of  the  greatest  obstacles  that  the  mother  finds  is  the  matter 
of  keeping  the  child  covered  with  the  bed-clothes.  One  of 
the  best  means  of  obviating  this  difficulty  is  to  put  on  over 
the  night-dress  one  or  more  sacks  or  sweaters,  buttoned 
tightly  to  the  chin ;  then  to  lay  the  child  on  a  blanket  of  two 
or  more  thicknesses,  which  is  wrapped  around  it  not  too 
tightly  and  securely  fastened  just  under  the  arm-pits,  pin- 
ning the  blanket,  front  and  back,  to  the  sweaters  and  coats. 
This  principle  is  the  same  as  that  of  a  sleeping-bag,  but  has 
the  advantage  of  economy.  All  children  should,  therefore, 
have  the  advantage  of  fresh-air  sleeping,  no  matter  how  cold 
the  weather;  and,  when  out-door  play  is  impossible,  should 
be  allowed  to  get  their  airing  in-doors,  with  windows  open, 
dressed  as  for  the  street.  Practically  the  only  children 
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whom  it  is  difficult  to  accustom  to  cold  air  are  those  that 
suffer  from  infection  of  adenoid  or  tonsillar  tissue  or  sinuses. 
The  indications  for  the  relief  of  such  conditions  are  obvious. 

Another  important  factor  is  the  general  airing  of  the 
house.  Frequently  one  finds,  on  a  morning  visit,  that  the 
halls  and  living  rooms  and  library  are  heavy  with  the  stale 
tobacco  smoke  produced  by  the  father's  efforts  the  previous 
night.  The  general  airing  of  the  entire  house,  including 
the  bed-rooms  and  the  bed-clothes,  should  be  part  of  the 
daily  routine  of  modern  housewifery. 

Although  all  due  precautions  may  have  been  observed  in 
avoiding  contamination  of  the  floor,  it  is  safer  to  keep  the 
baby  off  of  them — the  "baby-pen"  being  one  of  the  most 
practical  means  to  that  end.  After  the  second  year  such 
prohibition  is  not  feasible,  but  in  any  household,  especially 
if  it  harbors  a  consumptive,  one  room  should  be  set  aside 
as  a  play-room  even  if  it  be  one  of  the  bed-rooms,  so  long  as 
it  is  not  used  by  the  consumptive. 

Play  Grounds. — Play  grounds  have  long  been  recognized 
as  very  important  factors  in  the  prevention  of  disease  in 
that  they  afford  opportunity  for  the  child  to  receive  the 
physical  stimulus  that  open-air  play  produces.  It  must 
also  be  remembered  that  the  play  ground  offers  a  place 
where  tuberculous  sputum  cannot  be  a  factor  of  much  im- 
portance in  mouth  infection.  Again  the  physician  may 
prove  to  be  a  strong  propagandist  for  the  extension  and 
multiplication  of  play  grounds  in  cities. 

Open-air  Schools. — The  last  decade  has  witnessed  the 
wide  employment  of  this  means  of  keeping  the  child  out  of 
doors.  There  can  be  no  question  of  the  value  to  the  child's 
general  health  afforded  by  this  additional  time  spent  in  the 
fresh  air.  There  is  some  doubt,  however,  whether  education 
per  se  is  facilitated  to  the  same  extent — at  least  in  the  tem- 
perate climates,  where,  during  so  many  days  in  winter,  the 
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actual  cold  practically  prevents  the  skilful  use  of  the  fingers. 
For  younger  children  open-air  classes  for  part  or  all  of  the 
school  hours  can  only  be  advantageous. 

Rest. — Up  to  the  age  of  ten,  every  child  should  have  at 
least  ten  hours  (and  better,  eleven  hours)  in  bed  at  night. 
Undernourished  children  should  have  even  more,  from  8  P.M. 
to  8  A.M.  being  none  too  long.  The  experience  of  many 
pediatrists  suggests  that  daily  rest,  preferably  after  dinner 
in  the  middle  of  the  day,  also  is  a  distinct  advantage  not 
only  for  the  undernourished,  but  also  for  the  neurotic  type 
of  child,  who  burns  his  energy  at  a  rapid  rate.  The  rest 
hour  also  should  be  passed  in  the  fresh  air  or  with  the 
windows  open.  Nothing  is  more  difficult  to  secure  than  com- 
pliance with  this  order ;  but  with  the  right  sort  of  control  by 
the  mother,  it  is  possible.  With  a  system  of  rewards,  with 
a  little  judicious  explanation  by  the  physician  in  regard  to 
what  can  be  gained  by  the  rest,  and  with  a  justifiable  over- 
emphasis on  what  may  result  if  the  order  is  not  obeyed,  the 
child  can  usually  be  made  to  comply. 

Holidays. — The  open  country  is  the  child's  birth-right. 
Municipal  life  takes  its  annual  toll  of  childhood  deaths,  in 
spite  of  the  occasional  articles  that  are  published,  purport- 
ing to  teach  that  the  city  child  is  healthier  than  his  country 
cousin.  If  the  latter  were  afforded  as  much  intelligent  care 
and  the  preventive  surgery  of  tonsillectomies,  adenoidec- 
tomies,  etc.,  as  the  city  child,  the  balance  would  be  vastly  in 
favor  of  country  life.  Of  the  value  to  the  city  child  of  a 
summer  or  a  portion  of  the  summer  spent  in  the  country  or 
at  the  seashore,  there  can  be  no  dispute.  The  modern  de- 
velopment of  sociological  relief  affords  an  opportunity  for 
an  outing  for  many  of  the  children  of  the  slums.  All  large 
cities  possess  public  parks,  and  also  opportunities  for  inex- 
pensive trips  by  steamboat  or  rail  to  suburban  amusement 
parks.  Their  existence  is  often  unknown  to,  or  ignored  by, 
the  mother  in  the  slums.  It  only  requires  that  their  value  be 
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pointed  out  to  her,  to  secure  for  the  child  the  advantage  of 
such  outings. 

EXAMINATION 

The  child  living  in  a  tuberculous  milieu  should  undergo 
periodical  examinations,  not  less  than  twice  a  year ;  better, 
every  three  months.  This  examination  should  be  made  in 
the  afternoon,  when  the  temperature  and  weight  should  be 
taken  and  recorded,  and  a  careful  physical  examination 
made  for  any  signs  of  tuberculous  disease.  The  von  Pirquet 
reaction  should  be  done;  and  in  this  way  it  will  often  be 
possible  to  determine  within  a  few  weeks  the  occurrence  of 
the  primary  infection.  With  the  positively  reacting  child, 
our  efforts  should  be  redoubled  along  the  lines  indicated. 
The  X-rays  may  be  used  profitably  from  time  to  time ;  and, 
by  comparison  with  a  succession  of  pictures,  it  is  often  pos- 
sible to  detect  pathological  changes  in  the  lung,  even  before 
they  can  be  determined  on  physical  examination.  The 
weight  of  the  child  is  especially  important. 

From  the  table  published  by  Emerson  and  Manny,*  the 
following  figures  may  be  taken : 


Age 
in 
years 

Average  height 
in  inches 
Boys             Girls 

Average  weight 
in  pounds 
Boys              Girls 

1 
2 

29.5 
34 

29 
33.4 

21 
27.3 

20.5 
26.5 

IB" 

3 

4 

37.5 
40.5 

37 

40 

32.5 
36.8 

31.5 
35.8 

rll 
[li 

5 

41.7 

41.3 

41.2 

39.8 

j 

6 

43.9 

43.3 

45.2 

43.4 

7 

46 

45.7 

49.5 

47.7 

8 

48.8 

47.7 

54.5 

52.5 

9 

50 

49.7 

59.6 

57.4 

10 

51.9 

51.7 

65.4 

62.9 

11 

53.6 

53.8 

70.7 

69.5 

12 

55.4 

56.1 

76.9 

78.7 

13 

57.5 

58.5 

84.8 

88.7 

14 

60 

60.4 

95.2 

98.3 

Archives  of  Pediatrics.    August,  1920. 
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While  average  figures  cannot  always  be  interpreted  liter- 
ally in  the  individual  case,  the  child  who  weighs  10  per  cent, 
or  more  below  the  normal  for  height  needs  especial  attention. 

In  the  presence  of  a  positive  von  Pirquet  reaction,  and 
especially  if  there  are  evidences  of  tuberculous  disease,  such 
as  involvement  of  the  cervical  nodes,  suggestive  evidence  of 
bronchial  node  disease,  etc.,  it  is  justifiable  to  recommend 
definitely  to  the  city  family  that  they  move  to  a  country 
home,  if  this  be  at  all  possible.  It  is  also  desirable  to  with- 
draw the  child  from  school  when  it  interferes  with  the 
child's  nutrition. 

HEREDITY 

The  importance  of  heredity  in  the  development  of  clinical 
tuberculosis  has  been  vastly  overrated,  and  there  is  some 
reason  to  believe  that  the  children  of  tuberculous  stock,  if 
they  have  escaped  massive  infection,  are  actually  more  re- 
sistant to  the  development  of  the  disease  than  are  the  chil- 
dren with  no  family  history  of  tuberculosis.  It  is  true, 
however,  that  physical  characteristics  can  be  transmitted; 
and  that  the  poorly  developed  and  poorly  nourished  child 
may  owe  some  of  his  disability  to  heredity.  The  majority 
of  instances  of  undernutrition,  however,  depend  upon  the 
various  factors  involved  in  environment  in  the  broad  sense, 
and  can  successfully  be  combated. 

INDISCRIMINATE  SPITTING 

While  the  control  of  spitting  is  a  public  health  measure, 
individual  physicians  as  propagandists  among  their 
patients  can  accomplish  a  vast  amount  of  good  in  securing 
its  abatement.  That  many  children  escape  infection  in  their 
homes  only  to  encounter  it  on  the  city  streets,  is  alto- 
gether probable. 
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SCHOOL  INFECTION 

Infection  at  school  may  not  be  so  great  a  menace  as  has 
been  feared.  Among  925  school  children  examined  in  the 
New  York  schools  in  one  year  only  sixty-eight  were  found  to 
be  actively  tuberculous. 

Mackensie  found  only  eighteen  active  cases  among  600 
school  children  in  Glasgow  and  Roberts  only  six  in  806 
children  in  Leith.  Lenbuscher  found  only  two  among  1400 
children  in  Germany  and  Grancher  15  per  cent,  among 
14,226  in  Paris. 

These  figures  correspond  to  the  known  facts  with  regard 
to  the  rarity  of  "open  lesions"  in  children  of  school  age. 
Nevertheless  the  early  discovery  of  the  unsuspected  case, 
for  its  own  sake,  warrants  the  more  efficient  practice  of 
school  inspection.  For  this  most  important  function  it 
would  be  well  if  none  were  chosen  except  those  who  have 
had  adequate  training  in  the  physical  examination  of  chil- 
dren, both  healthy  and  diseased. 

EDUCATION  OF  SCHOOL,  CHTLDEEN  IN  HYGIENE 

The  impressionable  age  of  childhood  furnishes  the  great 
opportunity  for  instilling  other  than  academic  knowledge. 
At  no  other  time  or  place  will  the  effort  be  better  repaid  in 
teaching  the  lessons  of  general  and  personal  hygiene.  If 
the  boy  can  be  taught  that  public  spitting  is  not  only  dis- 
gusting but  dangerous,  we  will  find  that  fewer  men  of  the 
future  have  developed  it  as  the  "fine  American  art." 

CONSTITUTIONAL  TREATMENT  OF  ACTIVE  TUBERCULOSIS 

In  the  preceding  chapters  the  constitutional  treatment 
has  been  referred  to  frequently.  In  patients  suffering  from 
pulmonary,  tracheobronchial,  abdominal  or  osseous  tuber- 
culosis, the  constitutional  factors  in  the  treatment  are  of 
vital  importance.  Special  treatment  designated  for  the  dif- 
ferent types  has  been  discussed  or  will  be  referred  to  later. 
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General  Factors :  For  children  of  ten  years  or  older  the 
sanatorium  probably  offers  the  best  chance  for  a  permanent 
cure  of  tuberculosis.  Under  this  age,  it  will  usually  be 
found  that  such  complete  separation  of  the  child  from  the 
parents  is  undesirable  or  flatly  refused. 

It  is  also  true  that  certain  types  of  neurotic  or  hypersen- 
sitive children  do  not  bear  separation  from  the  parents. 
These  are  not  necessarily  " spoiled  children,"  merely  ab- 
normal in  a  physical  or  psychic  sense,  with  or  without  defects 
of  intelligence.  We  may  consider,  therefore,  only  the  care 
of  the  child  in  the  home  without  reference  to  sanatorium 
treatment.  That  the  majority  of  older  children  success- 
fully withstand  an  infection  without  any  special  effort  to 
aid  them,  as  witnessed  by  the  large  percentage  of  positive 
tuberculin  reactions  in  "healthy  children,"  is  a  cheerful 
reflection.  That  the  younger  child  rarely  can  be  saved  if 
the  disease  gain  any  headway  is  less  consoling,  but  points 
all  the  more  strongly  to  the  necessity  for  prevention  or 
earlier  recognition  and  adequate  treatment. 

The  basic  factors  in  success  are  the  "economic"  and  the 
"moral,"  that  is,  the  degree  of  control  exercised  by  the 
parents  or  caretaker  over  the  child.  Active  tuberculosis 
requires  months  and  years  not  days  and  weeks  for  its  arrest. 
Ideal  treatment  is  expensive.  It  is  unfair,  therefore,  to 
prescribe  as  essential  that  which  is  unobtainable.  Careful 
consideration  of  the  resources  of  the  family  with  a  view  to 
shaping  his  advice,  is  one  of  the  physicians  duties. 

The  degree  of  control  exercised  by  the  parents  is  of 
vital  importance  since  so  many  restrictions  must  be  im- 
posed. The  greatest  effort  must  be  expended  in  explaining 
to  the  parents  the  principles  of  treatment  and  the  impor- 
tance of  complete  compliance  with  orders.  In  many  in- 
stances the  best  plan  is  to  secure  at  first  a  nurse  who  has 
been  trained  in  the  care  of  tuberculous  patients,  even  if  the 
expense  can  be  borne  only  for  a  few  weeks.  A  competent 
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nurse  can  completely  reorganize  an  unsuitable  household 
and  the  visualization  for  the  mother  of  the  proper  methods 
of  caring  for  the  child  will  enable  her  later  to  assume  the 
nurse's  duties  more  effectively. 

CHANGE    OF    CLIMATE 

Granting  that  the  resources  will  permit,  the  first  ques- 
tion to  be  decided  is  that  of  change  of  climate.  The  modern 
tendency  is  to  foresake  the  belief  that  a  radical  change  is 
necessary  for  the  adult.  Since  part  of  the  benefit  of  such 
change  probably  is  psychic,  the  child  needs  it  even  less  than 
the  older  person. 

It  is  also  true  that  a  cure  in  the  general  climatic  environ- 
ment of  the  home  enables  the  individual  to  live  permanently 
under  these  conditions.  On  the  other  hand,  a  complete 
change  to  the  areas  of  permanently  low  humidity  such  as 
Arizona  and  New  Mexico,  often  is  followed  by  cures  which 
are  unobtainable  in  the  East.  At  other  times  the  conditions 
are  reversed  and  it  is  usual  to  find  that  any  change  during 
the  course  of  a  protracted  case  is  apt  to  be  beneficial. 
Against  the  choice  of  the  West  we  also  have  the  fact  that 
many  of  these  cures  seem  to  be  maintained  only  by  per- 
manent residence  there. 

As  a  general  rule,  therefore,  the  treatment  should  be 
begun  somewhere  near  the  patient's  home,  the  future  course 
to  be  determined  by  events.  It  is  desirable,  however,  to 
select  the  best  possible  conditions  with  regard  to  freedom 
from  dust  and  smoke,  in  a  locality  where  the  character  of 
the  subsoil  favors  natural  drainage  and  where  the  percent- 
age of  daily  sunshine  shows  a  high  average. 

For  bone,  joint,  cutaneous,  abdominal  and  glandular 
tuberculosis  the  seashore  seems  to  be  especially  suitable; 
for  pulmonary  tuberculosis,  the  mountains  at  a  moderate 
altitude.  Either  is  better  than  the  city,  over  which  the 
country  also  has  advantages.  The  disadvantages  of  coun- 
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try,  seashore  or  mountains  appear  if  the  patient  is  to  be 
without  adequate  medical  control,  diet  and  care. 

Unless  the  older  child  is  to  be  sent  to  a  sanatorium  the 
home,  in  or  near  the  city,  usually  will  be  the  place  of  choice, 
while  the  home  very  frequently  can  be  moved  from  the  city 
to  the  suburbs  to  meet  the  emergency. 

BEST,  FRESH  AIR,  FOOD 

The  tripod  upon  which  constitutional  treatment  rests 
seems  to  be  as  definitely  fixed  now  as  when  the  sanatorium 
movement  began,  with  the  exception  that  forced  feeding  no 
longer  is  believed  to  be  essential,  and  often  is  unwise. 

Rest. — In  the  treatment  of  any  form  of  tuberculosis 
more  or  less  rest  is  beneficial.  In  the  early  stages  when 
fever  is  constantly  present  rest  should  be  absolute.  As  a 
rule  it  should  be  continued  as  long  as  the  temperature  and 
pulse  are  elevated;  while  active  toxic  symptoms  persist 
and  while  lesions  show  any  signs  of  progression.  Two 
weeks  after  the  temperature  and  pulse  have  remained  nor- 
mal, if  all  signs  of  progression  have  ceased,  walking  exer- 
cises on  the  level  may  be  begun  gradually,  at  first  ten 
minutes  in  the  morning  with  an  increase  of  five  to  ten  min- 
utes a  day.  The  temperature  and  pulse  should  be  taken 
immediately  before  and  after  the  exercise,  and  the  pulse 
again  after  a  five-minute  rest  in  the  reclining  position.  If 
the  rate  then  remains  accelerated  above  its  preexercise 
level,  further  exercise  should  be  postponed  for  several  days, 
when  another  attempt  should  be  made. 

Physical  examinations  should  be  made  frequently  and 
any  increase  of  activity  in  the  lesions  or  any  recrudescence 
in  symptoms  such  as  fever,  cough,  pain,  chilliness,  etc., 
would  necessitate  another  period  of  rest. 

When  the  patient  is  able  to  walk  three  hours  a  day  with- 
out any  temperature  or  pulse  reactions  and  with  evident 
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benefit  to  his  general  health,  other  exercises  may  be  per- 
mitted such  as  croquet,  bean  bag  or  parlor  quoits,  played  on 
a  porch  or  in  the  open.  Following  this,  bicycle  or  velocipede 
riding  or  the  use  of  some  one  of  the  self-propelling  toys 
may  be  allowed  always  for  a  strictly  limited  time,  depending 
upon  the  results.  A  patient  who  is  able  to  exercise  four  or 
five  hours  a  day  and  go  through  the  ordinary  domestic  rou- 
tine of  bathing,  attendance  at  meals,  etc.,  for  three  months 
without  any  signs  of  recrudescence,  may  be  considered  an 
arrested  case. 

DETAILS  OF  BEST  TKEATMENT 

Absolute  rest  should  be  taken  in  bed.  For  the  sake  of 
change  Fishberg  advises  the  use  of  two  beds,  if  possible, 
in  different  rooms,  one  for  day  and  one  for  night. 

Children  must  be  read  to  and  amused,  if  they  are  not  too 
ill  to  take  an  interest,  otherwise  nothing  short  of  physical 
restraint  will  keep  them  under  the  covers. 

As  soon  as  possible,  therefore,  it  is  desirable  to  give 
them  something  to  occupy  their  minds  and  hands,  since  they 
are  denied  the  "solace  of  thought."  For  this  reason,  the 
period  of  absolute  rest  often  can  be  prolonged  only  until 
the  child  has  recovered  from  the  high  temperature,  asthenia, 
pain,  etc.,  which  were  the  only  possible  causes  that  com- 
pelled him  to  keep  quiet  at  all. 

Temperature  may  not  have  regained  normal,  the  pulse 
may  still  be  slightly  accelerated,  and  yet  the  child 's  natural 
return  of  energy  is  so  insistent  for  an  outlet  that  some 
occupation  must  be  found. 

Propped  up  in  bed,  he  may  then  be  allowed  to  use  his 
hands  for  the  infinite  variety  of  amusement  which  offers, 
with  dolls,  toys,  games,  etc.,  or  for  basket-weaving  and  other 
forms  of  " vocational  occupation."  This  should  be  strictly 
limited  as  to  time,  interspersed  with  periods  of  rest  in  the 
reclining  position  and  stopped  absolutely  if  symptoms  grow 
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worse.    As  a  rule,  however,  quiet  amusement  in  bed  does 
good  rather  than  harm. 

For  the  patient  whose  disease  progresses  despite  the 
most  careful  and  prolonged  regimen  and  for  whom  nothing 
but  an  unfavorable  outcome  can  be  foreseen,  "eusthanasia" 
by  toys  certainly  is  indicated. 

MODIFIED   BEST 

As  soon  as  the  morning  temperature  reaches  normal  or 
subnormal  and  the  noon  or  evening  temperature  by  mouth 
does  not  exceed  99 -|-  °  F.  the  older  child,  five  years  of  age 
or  over,  may  be  permitted  to  spend  the  morning  in  a  reclin- 
ing chair  propped  with  pillows,  to  return  to  bed  after  the 
midday  meal. 

When  the  highest  temperature  only  reaches  99°  F.  by 
mouth,  the  entire  day  may  be  spent  in  the  chair,  except 
two  hours  after  dinner,  which  should  always  be  spent  lying 
down.  In  fact  this  midday  rest  forms  an  integral  part  of 
the  entire  treatment,  until  the  patient  is  discharged  as  an 
" arrested  case."  Furthermore,  for  at  least  one  year  after 
discharge,  one  hour's  midday  rest  should  be  had.  How 
much  longer  than  one  year  will  depend  upon  the  individ- 
ual indications. 

In  some  chronic  cases,  a  protracted  period  in  the  bed  or 
chair  fails  to  bring  either  temperature  or  pulse  to  normal, 
and  the  child  begins  to  suffer  what  might  be  called  a  psychic 
harm  from  the  enforced  inactivity  which  is  so  diametrically 
opposed  to  his  psychological  needs.  For  these  patients  the 
rules  as  to  continuance  of  rest  may  be  modified  somewhat. 

One  of  the  best  means  of  relief  is  in  being  taken  out  for 
a  drive  or  automobile  ride,  or  even  for  short  walks  of  five 
to  ten  minutes  several  times  a  day,  watching  carefully  for 
any  harmful  results.  Although  the  elevated  temperature 
and  pulse  remain  unchanged,  the  improvement  in  appetite 
and  morale  is  evidence  of  the  good  effects. 


248        LECTURES  ON  TUBERCULOSIS 

FRESH  AIR 

A  continuous  life  outdoors  day  and  night  was  long  con- 
sidered to  be  the  optimum  for  treatment — and  probably 
still  remains  the  most  desirable,  if  it  can  be  obtained  with- 
out undue  hardship.  In  our  northern  climates,  however, 
where  the  .winter  cold  is  intense,  many  cases  do  as  well  or 
better  indoors  at  night,  provided  the  room  is  properly  venti- 
lated by  open  windows.  Two  or  more  are  better  than  one. 
If  only  one  is  available,  it  should  be  opened  half-way,  top 
and  bottom. 

A  simple  test  will  prove  the  value  of  this.  If  one  win- 
dow of  a  warm  room,  with  door  closed,  be  opened  full  from 
the  bottom  on  a  cold  night,  the  cold  air  at  first  will  be  partly 
excluded  by  the  rush  of  warm  air  from  the  room.  If  in- 
stead of  opening  the  bottom  sash  fully,  the  top  be  pulled 
down  and  the  bottom  pushed  up  half-way,  the  cold  air  can 
be  felt  at  once  to  enter  the  room  while  the  hot  air  escapes 
above.  For  the  room  with  the  single  window,  therefore, 
the  top  and  bottom  opening  provides  more  chance  for  a 
movement  of  the  air  in  the  room. 

The  beneficial  effects  of  the  "sleeping  porch"  will  be 
attested  by  the  vast  majority  of  those  who  have  ever  tried  it. 
The  disadvantages  are  the  early  morning  light  and  the 
difficulty  of  warming  a  bed  if  it  is  to  be  used  only  at  night. 

The  porch,  however,  should  be  properly  constructed, 
facing  south,  with  protection  against  north,  east  and  west 
winds,  and  against  heavy  rains.  The  ideal  porch  extends 
toward  the  south  from  the  building,  with  sliding  glass  win- 
dows at  least  on  the  east  and  west  sides  and  an  awning  for 
rain  at  the  southern  side.  The  door  into  the  house  should 
be  large  so  that  the  bed  can  be  rolled  in  for  the  patient's 
bathing,  meals ;  and  the  bed,  if  it  is  to  be  used  only  at  night, 
can  be  kept  warm  and  dry.  Dark  green  shades  at  the  east- 
ern windows  make  a  marked  difference  in  the  intensity  of 
the  early  morning  light  during  the  summer. 
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FOOD 

For  many  years  the  forced  feeding  of  the  consumptive  to 
secure  a  gain  in  his  weight  was  a  basic  principle  in  treat- 
ment, and  the  result  often  was  a  fat,  pallid,  breathless 
"cure"  who  might  lose  as  much  in  some  three  days'  acute 
digestive  disturbance  as  he  had  gained  in  the  previous 
three  weeks. 

For  many  years  also  it  was  taught  that  the  patient's 
"cure"  in  reality  depended  upon  the  vigor  of  his  digestive 
apparatus.  This  teaching  contains  more  than  a  grain  of 
truth  and  the  individual  who  can  digest  liberal  amounts  of 
proper  food  stands  a  much  better  chance  for  recovery. 

For  children,  forced  feeding  is  particularly  apt  to  be 
disastrous,  as  their  digestive  capacity  is  apt  to  lag  behind 
that  of  their  appetite. 

The  general  object  of  diet  in  tuberculous  disease  in  child- 
hood is  to  secure  a  weight  which  is  up  to  the  average  for 
their  height  and  age ;  but  the  failure  to  equal  this  and  cer- 
tainly to  exceed  it  does  not  necessarily  mean  an  unfavor- 
able prognosis. 

During  the  period  of  absolute  rest  care  must  be  taken 
to  avoid  digestive  disturbances,  particularly  when  anorexia 
indicates  a  natural  lessening  of  food-tolerance. 

Continuous  fresh  air,  especially  cold  air,  is  one  of  the 
most  potent  appetizers  and  stimulants  to  digestive  function 
that  we  possess.  In  fact,  to  this  and  not  to  any  action  of  the 
air  upon  the  lungs  themselves,  should  be  ascribed  the  chief 
benefit  of  the  fresh-air  treatment. 

A  variety  in  diet  probably  is  less  important  in  early 
than  in  adult  life,  and  yet  it  cannot  be  disregarded.  The 
lists  to  follow  therefore  are  long  enough  to  suggest  variety, 
but  care  must  be  taken  that  the  selection  does  not  give  only 
the  least  desirable  of  the  different  items. 
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Age,  of  course,  makes  a  vast  difference,  so  that  the  diets 
may  be  subdivided  into  those  for  the  second  year,  the  third 
and  fourth  years,  and  from  the  fifth  year  on. 

Milk  forms  the  basis  of  the  diet  for  the  first  period  and 
is  a  valuable  adjunct  at  all  ages.  Certified  raw  milk  is  the 
best,  but  if  the  quality  of  the  milk  supply  is  not  above  sus- 
picion, the  milk  should  be  pasteurized  or  boiled.  Excessive 
consumption  of  milk,  however,  is  reasonably  sure  to  result 
in  a  distaste  for  other  and  more  valuable  foods,  and  quite 
frequently  upsets  digestion. 

During  the  second  year,  three  pints  of  milk  a  day  usually 
should  be  the  maximum,  not  counting  the  foods  prepared 
with  milk.  After  the  second  year  a  quart,  or  even  less,  may  be 
the  optimum.  Febrile  cases  form  an  exception,  if  no  other 
variety  of  food  will  be  accepted.  Fresh  eggs  are  invaluable, 
but  the  "personal  equation"  must  determine  the  extent  to 
which  they  can  be  used.  As  a  rule,  one  a  day  under  three 
or  four  years  is  the  maximum,  while  for  most  older  children, 
two  a  day  cannot  be  exceeded  for  any  length  of  time  without 
bad  results. 

Stale  "storage"  eggs  frequently  disagree.  So  far  as 
we  know  at  present  raw  egg  albumen  is  absorbed  with  diffi- 
culty, if  at  all.  Light  boiling,  two  or  three  minutes,  makes 
the  albumen  available. 

Meats,  especially  with  some  of  the  fat,  are  useful  after  the 
second  year  for  all  but  febrile  cases,  and  even  in  the  second 
year  can  be  used,  if  properly  prepared.  Vegetables  vary 
greatly  in  their  nutritive  value,  but  give  variety,  while  their 
mineral  content  is  useful. 

Simple  home-made  desserts  and  ice  cream  are  poor  die- 
tary "staples,"  but  invaluable  accessories.  The  prospect 
of  a  favorite  delicacy  for  dessert  heartens  many  a  child  to 
the  task  of  consuming  the  more  or  less  distasteful  meal. 
The  eggs,  milk,  starch  and  sugar  in  the  dessert  are  just  as 
nutritious  under  that  name,  if  properly  combined,  as  separ- 
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ately.  Excess  of  starch,  and  especially  sugar  when  there  is 
anorexia,  may  be  harmful  and  the  state  of  the  digestion 
determines  choice,  but  the  dietitian  who  neglects  the  dessert 
for  the  child  will  often  fail  to  secure  the  maximum  of  nutri- 
tional results. 

NUMBER  OF  MEALS 

During  the  second,  third  and  fourth  years,  four  meals 
a  day. 

After  the  fourth  year,  three  meals  a  day. 

Febrile  cases  may  do  well  on  a  three-  or  four-hour  inter- 
val for  liquid  foods,  with  at  least  a  six-hour  rest  period  at 
night.  For  others,  a  four-hour  interval  by  day  is  safer 
unless  the  amounts  consumed  are  very  small.  For  a  child 
on  a  three-meal  basis  milk  may  be  allowed  between  meals  if 
sufficient  food  is  taken  at  meal  times. 

DIET  LISTS 

Febrile  Cases — Second  Year 
6-9-12  A.M.,  3-6-9  P.M. 

or 

6-10  A.M.,  2-6-10  P.M, 
Milk. 

Custard,  boiled. 
Junket,  plain. 

Junket  or  milk  slightly  flavored  with  cocoa. 
Broth  made  from  lean  beef,  mutton  or  chicken  and  cooked 

with  rice  or  farina. 

Gruels  made  with  barley  flour,  rice  flour,  farina  or  oatmeal. 
Cooked  at  least  two  hours  in  a  double  boiler  (may  be 
slightly  sweetened  if  the  child  refuses  them). 
Ice  cream,  or  frozen  custard  (home-made  and  not  too  sweet). 
Milk-toast. 

Eice  and  milk  (thin  rice  pudding). 
Toasted  crackers  with  hot  milk. 
Calf's  foot  jelly. 
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Beef  tea  and  crackers. 

Cream  of  vegetable  soup  (celery,  potato,  pea,  spinach). 

Oyster  or  clam  broth  (fluid  portion  only). 

Raw  fruit  juices  diluted,  equal  parts,  with  water. 

Second  Year 

Cases  Afebrile  or  Running  Only  Moderate  Temperature — 
Breakfast: 

7.30-8.00  A.M. — Cereal  with  cream  or  butter  and  salt, 

no  sugar. 
Soft-boiled  egg. 

Toast  or  stale  bread  or  zwieback. 
Milk. 

11  A.M. — Glass  of  milk  and  cracker. 
Dinner: 

1.30  P.M. — Meat   broth,   made   with   beef,   mutton    or 

chicken,  with  rice  or  farina  and  carrots,  or 

tender  beets  or  spinach,  mashed  two  or 

three  times  through  a  coarse  sieve. 

Small  baked  potato  and  butter,  or  rice,  or 

hominy  grits. 
Desserts:   Rice   or  bread   pudding,   junket, 

baked  custard  or  ice  cream. 
One-half  glass  of  milk. 
4.30  P.M. — Orangeade  or  pineapple  juice  or  grape  juice. 

Supper: 

6  P.M. — Milk  toast  or  cereal  with  butter,  or  one  or  two 

vegetables  mashed  through  a  sieve. 
Stewed  fruit. 
Stale  bread  or  zwieback. 
Glass  of  milk. 

In  the  third  and  fourth  years,  other  articles  may  be  added 
or  substituted  in  the  above. 

Breakfast. — Fat  bacon,  creamed  dried  beef,  fruit. 
Dinner. — Minced  chicken,  lamb  or  beef,  well-cooked  maca- 
roni, creamed  peas,  celery,  carrots  and  spinach. 
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Supper. — Poached  egg  on  toast. 

Desserts. — Blanc  mange,   Spanish  cream,   Snow  pudding 

(gelatine  and  white  of  egg). 
Tapioca  pudding,  plain  cake,  raw  fruit. 

After  the  fourth  year  a  child  can  take  the  majority  of 
the  usual  articles  of  a  mixed  diet,  provided  the  fever  is  slight 
and  digestion  is  good. 

Fried  foods,  veal,  fresh  pork,  sausage,  scrapple,  stringy 
vegetables,  hot  cakes,  pies  and  pastry  are  to  be  avoided, 
as  a  general  rule,  although  children  of  nine  or  ten  often  can 
successfully  ''negotiate"  almost  any  properly  cooked  food 
within  reasonable  quantitative  limits.  The  chief  factors 
are  nutritive  values  and  adjustment  to  the  individual's  diges- 
tive capacity. 

In  a  recent  article  Holt  and  Fales  have  prepared  a  table 
of  the  total  daily  caloric  needs  of  boys  and  girls,  based  upon 
various  reliable  statistics  and  upon  the  results  of  their  own 
observations.  From  this  we  may  abstract  the  follow- 
ing figures: 


BOYS 


Age 

Years 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 


Average 

Weight 

Calories 

per 

Kilos 

Pounds 

Kilo 

Pound 

9.5 

22 

100 

45 

12.2 

27 

93 

42 

14.5 

32 

88 

40 

16.4 

36 

84 

38 

18.2 

40 

82 

37 

20.0 

44 

80 

36 

21.8 

48 

80 

36 

24. 

33 

80 

36 

26.4 

58 

80 

36 

29.1 

64 

80 

36 

31.4 

69 

80 

36 

34.2 

75 

80 

36 

38. 

84 

80 

36 

42.5 

94 

80 

36 

48.2 

106 

80 

36 

54.5 

120 

75 

34 

57.5 

127 

69 

31 

59.8 

132 

62 

28 

Total 

Daily 

Calories 

950 
1135 
1275 
1380 
1490 
1600 
1745 
1920 
2110 
2330 
2510 
2735 
3040 
3400 
3855 
4090 
3945 
3730 
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The  requirements  for  girls  are  estimated  to  be  somewhat 
less  than  for  boys,  averaging  from  50  to  100  total  daily 
calories  after  the  third  year. 

If  these  requirements  are  accepted  for  normal  children 
the  figures  should  be  equalled  or  may  be  exceeded  in  the 
case  of  the  tuberculous  child,  having  due  regard  for  the 
digestive  capacity. 

Granting  that  we  can  successfully  feed  the  child  the 
required  number  of  calories,  there  yet  remains  the  decision 
as  to  what  shall  be  the  proportions  of  the  protein,  fat 
and  carbohydrate. 

The  average  adult  at  work  weighing  70  kilos  (150  Ibs.) 
consumes  approximately  3000  calories,  derived  from  100 
grams  of  protein,  150  grams  of  fat  and  350  grams  of  carbo- 
hydrate in  a  ratio  of  1  to  1.5  to  3.5.  It  is  commonly  taught 
that  an  infant  needs  a  minimum  of  2  grams  of  protein  per 
kilogram  of  body  weight,  and  the  same  allowance  throughout 
childhood  would  give  an  intake  of  85  grams  of  protein  at 
fourteen  years  (see  Holt's  table)  which  approximates  the 
average  figure  for  adults.  If  we  base  our  diets  on  a  portion 
of  protein  which  will  allow  approximately  2  grams  per  kilo 
of  weight,  the  fat  should  be  one  and  a  half  times  and  the 
carbohydrate  three  and  a  half  times  the  amount  of  protein. 
Whenever  the  child  can  digest  it,  an  extra  allowance  of  fat 
can  be  used  to  bring  the  calories  above  the  average. 

In  the  following  tables,  which  have  been  taken  from 
Locke 's  Food  Values*  are  presented  the  amounts  of  protein, 
fat,  carbohydrates  and  calories  which  are  contained  in 
stated  quantities. 

In  selecting  a  diet,  fixed  amounts  of  fat,  protein  and 
carbohydrates  need  not  be  used  daily  so  long  as  the  average 
is  maintained.  For  example,  a  diet  containing  40  grams  of 
protein  one  day  may  be  succeeded  by  another  of  50  grams 
and  a  third  of  30  grams  and  yet  the  average  of  40 
be  maintained. 

*  Edwin  A.  Locke :  Food  Values,  D.  Appleton  and  Co. — X.  Y.  and  Lon- 
lon.  1911. 
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High  Protein,  Low  or  Variable  Fat  and  Carbohydrate. 


Food. 

Quantity. 

Protein 
Grams. 

• 

2i 

a 

in 

S-a2 

•'jjjo 

o   . 

'C  2 

-•3 

a  <& 

0> 

Roast  beef,  very  lean  . 

1  slice,  wght.     .    3/^oz. 

23.3 

1.66 

111 

Scraped  beef   round 

(1)4  in  pat   wght  3/^oz. 

20.9 

10.6 

184 

Steak  round,  fat  removed 

1  slice    wght...      3/^oz. 

27.6 

7.7 

185 

Chicken,  roasted  

1  slice,  wght  3/^oz. 

32.1 

4.4 

2.1 

181 

Lamb,  roasted  .         .... 

1  slice,  wght  2J^oz. 

14.8 

9.5 

150 

Mutton   boiled   lean 

1  slice   wght.  .      2J^oz. 

23.2 

3.4 

126 

Mutton   roasted   leg 

1  slice   wght.         2/^oz 

18.7 

16.9 

135 

Mutton  chop,  lean  . 

One,       wght.         3/^oz. 

22.6 

4.5 

234 

Veal  cutlet  

One,       wght  2J^oz. 

22.8 

1.1 

104 

Veal,  roasted  .       

1  slice,  wght  23-^oz. 

21.3 

1.0 

97 

Corned  beef   canned 

1  slice   wght.          1  %  oz 

13.1 

9.3 

141 

Chicken  soup,  home-made 

4  ounces  

12.6 

1.0 

2.9 

72 

Sweet-bread  

1  average  helping 

wght.         2%  oz. 

32. 

.4 

135 

Blue  fish  .           

1  average  helping 

wght.         3j^oz 

29.9 

4.5 

148 

Cod  fish  

1  average  helping 

Halibut  

wght  3H  oz. 
1  average  helping 

21.7 

.3 

1.6 

98 

wght.         3/^  oz. 

20.3 

4.0 

121 

Spanish  Mackeral,  boiled 

1  average  helping 
wght          3/^oz 

21.8 

5.9 

144 

Brook  trout  

1  average  helping 

wght  1%  oz. 

10.6 

1.2 

.6 

114 

High  Fat,  Low  or  Variable  Protein  and  Carbohydrate. 


Food. 

Quantity. 

Protein 
Grams. 

"3  3 
fe  $ 
a 

'    *  m 

|s§ 

«>2 
OJa'O 

o    . 

'C  » 

-•§ 

at  <« 
0> 

Roast  beef,  with  fat  .... 

1  slice,  wght.  .  3/^3  oz. 

22.3 

28.6 

357 

Steak,  tenderloin  

1  slice,  wght.      3^3  oz. 

23.5 

20.4 

286 

Turkey,  roasted  

1  slice,  wght.      3/3  oz. 

27.8 

18.4 

285 

Bacon,  uncooked*  

1  slice,  wght.  .  .1     oz. 

3.1 

19.4 

194 

Lamb  chop,  with  bone  .  . 

One,       wght.  .  3/^  oz. 

21.7 

29.9 

367 

Oysters,  creamed  on  toast 

Three,  

6.3 

8.1 

25.6 

142 

Oyster  stew  

4     oz. 

6.0 

11.0 

10.5 

171 

{1  egg  v 

Omelette  

1  tablespoonful  milk  .  .  I 

6.5 

9.3 

1.0 

118 

1  heaping   teaspoonfuH 
butter  . 

Butter  

1  ball  .... 

.15 

12.7 

119 

Cream,  average  

1  tablespoonful 

.7 

5. 

.7 

54 

*Cooking  deprives  bacon  of  a  variable  amount  of  fat  so  that    this  value  probably  is 
twice  as  much  as  that  of  the  cooked  product. 
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High  Carbohydrate,  Low  or  Variable  Fat  and  Protein. 


Food. 

Quantity. 

Protein 
Grams. 

•si 

fe2 
o 

i|i 

ajos 

o    . 

~§l 

6> 

Bread,  whole  wheat  .... 
Bread,  baker's,  white  .  .  . 
Bread,  baker's,  brown  .  . 
Bread,  baker's,  Graham. 
Zwieback  

1  slice,  3KX3J^X^  in. 
1  slice,  3^X3     X>iin. 
1  slice,  4     X4     X^iin. 
1  slice,  3y2X2%XlA  in. 
1  slice,  3M  X2     X  Yz  in. 

4.1 
2.8 
4.3 
3.3 
1.5 

.4 
.4 
1.4 
.7 
1.5 

20.9 
15.9 
37.7 
19.3 
11.0 

106 

80 
186 
99 
65 

Roll,  Vienna  

One  

3.8 

1.0 

25.4 

129 

Malt  Breakfast  food   .  .  . 
Grapenuts. 
Farina     

1  heaping  tablespoonful 

1.5 

.8 

.08 
.10 

10.3 
5.7 

49 
28 

Oatmeal    

1.4 

.25 

5.7 

32 

Indian  meal  mush  

.7 

.40 

6.1 

32 

Puffed  Rice  

.2 

.02 

2.4 

11 

Shredded  wheat  biscuit  . 

r\           "                          " 

One  

3.0 

.4 

22.6 

109 

Bean  Soup,  home-made  . 

4  oz  

3.8 

1.7 

11.3 

78 

Creamed  Chicken  on  toast 
Beans,  baked,  canned  .  . 
Beans,  lima  

2  heaping  tablespoonf  uls 
1  heaping  tablespoonful 

16.3 
2.6 
3.2 

12.6 
.96 

.27 

21.8 
7.5 
11.8 

273 
51 
64 

Corn,  canned  

1.4 

.6 

9.5 

50 

Corn,  green  ...       .  .  •  . 

One  ear  

3.1 

1.1 

18.8 

100 

Potatoes   sweet,  boiled 

average  size       

3.0 

21 

42.1 

204 

Potatoes,  white,  boiled  or 
baked  .   .                  .   . 

3.7 

.17 

31.6 

145 

Potatoes,  white,  creamed 
Potatoes,  white,  mashed 
and  creamed     

1  heaping  tablespoonful 

.9 
1.3 

1.3 
1.5 

(aver- 
age) 

8.9 

35 
56 

Rice  boiled  

2.8 

.1 

24.4 

112 

Macaroni,  boiled  

1.5 

.7 

7.9 

45 

Hominy  boiled  

1.1 

.1 

8.9 

42 

Sponge  cake  

1  slice,  3MX2XH  in. 

1.4 

2.5 

15.2 

91 

Lady  fingers      

1  4  in.  long  

1.8 

1.0 

14.1 

74 

Sugar  cookies  

3  in.  in  diameter  

.8 

1.1 

8.0 

47 

Apple  raw      

average  size  

.4 

.4 

16.2 

72 

Apple  baked  

large  size  

.6 

.6 

29.3 

128 

Apple  sauce  

1  heaping  tablespoonful 

.08 

.3 

15.5 

67 

Peach  .       

average  size  I  .  . 

.6 

.13 

9.9 

44 

Orange  

average  size  

1.5 

.25 

21.2 

96 

Pear  

average  size  

.8 

.6 

19.8 

90 

Plum  

average  size  

.3 

6.7 

29 

Prunes  stewed  

4  large  and  juice  

1.0 

.2 

44.6 

189 

Bread  Pudding  
Chocolate  Pudding  

1  heaping  tablespoonful 

2.7 
2.4 

2.4 
3.9 

19.2 
13.9 

112 
104 

Custard  .  .           

3.6 

3.7 

10.2 

91 
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High  Carbohydrate,  Low  or  Variable  Fat  and  Protein — Continued. 


Food. 

Quantity. 

Protein 
Grams. 

• 

II 

0 

i^§ 
•£g£ 

S-o2 
u£o 

'E  « 

2.3. 
a  <a 
U> 

Rice  Custard  

1  heaping  tablespoonf  ul 

3.2 

2.5 

12.9 

89 

Soft  Custard  

1.1 

1.7 

3.0 

33 

Snow  Pudding  

1 

2.2 

5.8 

33 

Tapioca  Pudding  . 

1 

1.9 

2.0 

7.4 

57 

Blanc  Mange(Cornstarch) 
Floating  Island  (Corn- 
starch)  

1 
1 

2.3 
2.5 

2.4 
2.5 

8.4 
4.5 

67 
52 

Ice  Cream,  home-made  . 
Prune  Souffle  

1 
1 

2.6 
1.6 

5.1 
.3 

8.8 
9.4 

94 
49 

Spanish  Cream  (gelatine) 
Junket    (with    whey)    X 
milk,   ]/2      teaspoonful 
sugar  

1 

5.8 

4.8 

3.7 
10.4 

10.6 
4.2 

102 
100 

Chocolate    junket    (with 
whey)  Y$  milk,  ^  tea- 
spoonful  sugar  

5.4 

12.8 

5.7 

132 

Sugar,  granulated 

1  heaping    teaspoom  u  1 

10. 

41 

Cocoa  (made  with  milk)  . 

1  cup.  . 

9.1 

15.5 

23.8 

225 

Malted  milk  (made  with 
milk  and  1  tablespoon- 
ful  M.M.)  

1  cup  

9.7 

10.1 

21.2 

221 

258 


LECTURES  ON  TUBERCULOSIS 


Protein,  Fat  and  Carbohydrate  Variable,  none  high. 


Food. 

Quantity. 

Protein 
Grams. 

4 

fe  2 
o 

A*« 

•^28 
S'SS 
o£o 

.S<D 

i-s 

0> 

Egg,  boiled 

One      

6.6 

6. 

80 

Egg,  poached  on  toast.  . 

One  

8.8 

6.3 

12.2 

142 

Oysters,  raw  

Three  

2.6 

.5 

1.6 

22 

SOUPS. 
Chicken,  home-made  .... 

4  oz  

12.6 

.96 

2.9 

72 

Beef,  home-made  

4  oz  

5.3 

.5 

1.3 

32 

Clam  Chowder,  home- 
made 

4  oz.  ...           

2.2 

.9 

8.0 

51 

Cream  of  asparagus  .... 

4  oz  

3.4 

8.6 

4.9 

114 

Cream  of  Celery  .     ... 

4  oz  

3.0 

8.9 

5.0 

116 

Cream  of  Corn  

4  oz  

3.7 

8.7 

10.7 

140 

Cream  of  Pea     

4  oz  

6.3 

8.5 

14.1 

162 

Cream  of  Potato  

4  oz  

2.9 

9.0 

9.6 

135 

Cream  of  Tomato  

4  oz  

3.0 

9.4 

6.4 

126 

Milk                    

1  glass  

7.3 

8.8 

11. 

157 

Buttermilk  (skimmed)  .  . 

1  glass  

6.5 

1.1 

10.5 

80 

Asparagus  (canned)  

average  helping  

1.9 

.1 

3.5 

23 

Celery,  raw  

3  small  stalks  

.5 

.05 

1.4 

8 

Beans,  butter  

1  heaping  tablespoonful 

.9 

.06 

2.9 

16 

Beans,  string  

1 

.24 

.33 

.6 

6 

Beets                     

1 

.8 

.03 

2.6 

15 

Cabbage  

1 

.2 

.05 

.13 

2 

Carrots  

1 

.18 

.05 

1.2 

6 

Cauliflower  

1 

.5 

.06 

.2 

4 

Celery,  creamed  

1 

.5 

1.7 

1.1 

22 

Onions  

1  average  size  

1.2 

1.8 

4.9 

42 

Tomato,  raw  

1  average  size  

2.4 

.4 

8.0 

46 

Peas  

1  heaping  tablespoonful 

2.0 

1.0 

4.4 

37 

Squash    

.7 

.4 

6.8 

34 

Spinach  

1.0 

2.0 

1.3 

28 

Tomato,  canned.  . 

.4 

.07 

1.4 

8 

NOTE.— All   vegetables,   when   creamed,  have  a  caloric  value  higher  in  proportion  to  the 
milk,  cream  or  butter  used. 
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Digestion  and  weight  are  much  more  valuable  indices  for 
the  amount  of  food  to  be  consumed'  than  any  arbitrary  figure, 
but  in  general  the  well-balanced  diet  is  more  apt  to  be  bene- 
ficial than  that  chosen  by  the  patient  or  the  family. 

GENERAL  HYGIENE 

Constipation  is  almost  sure  to  be  in  evidence  when  a 
child  is  confined  to  bed.  Before  giving  laxative  drugs  as  a 
routine,  the  effect  of  fruit  and  mineral  oil  should  be  tried. 
Bran  and  other  laxatives  of  the  "ruffage"  type  may  be 
used  cautiously,  but  should  always  be  "washed  out"  at 
intervals  of  not  more  than  a  week  by  saline  laxatives.  Plain 
water  enemas  may  also  be  used  occasionally  rather  than  to 
rely  entirely  on  drugs. 

The  constant  stimulus  to  peristalsis  and  secretions  of 
the  small  bowel  from  drugs  certainly  must  carry  away  nutri- 
tive material  before  it  can  be  absorbed.  When  drugs  are 
needed,  cascara,  magnesia,  phenolphthalein  or  senna  prob- 
ably are  the  least  harmful. 

A  daily  stool  is  desirable,  but  in  constipation  the  amount 
is  of  more  importance  than  the  frequency.  Incomplete 
evacuation  will  lead  to  trouble,  even  though  the  number  of 
stools  may  be  two  or  three  a  day. 

Bathing. — The  daily  sponge  bath  for  bed  patients  is  a 
time-honored  institution.  In  febrile  cases  it  is  almost  a  sine 
qua  non.  In  others,  a  sponge  bath  every  other  day  probably 
is  sufficient  for  physiologic  needs  provided  the  child  is  per- 
fectly cleanly  in  its  habits. 

When  a  room  must  be  heated  by  a  gas  or  oil  stove,  in 
preparation  for  the  bath,  the  harm  from  the  close  air  may 
counterbalance  the  good  from  the  bath.  The  same  applies 
to  the  ambulatory  case.  The  latter  should  not  be  left  to 
bath  alone  and  should  not  have  the  exertion  of  thoroughly 
drying  himself  until  convalescence  is  well  established.  The 
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bath  water  should  be  warm;  cold  bathing  or  cold  spong- 
ing of  the  neck  and  chest  properly  comes  also  only 
in  convalescence. 

Clothing. — The  out-door  and  open-window  treatment  in 
winter  necessitates  ample  covering,  but  the  decision  as  to 
what  constitutes  a  sufficiency  causes  the  average  mother 
an  immense  amount  of  anxiety.  The  proof  is  the  condition 
of  the  skin,  excepting  that  cold  feet  and  hands  do  not  always 
indicate  lack  of  clothing.  Slight  cyanosis,  however,  is  a 
different  matter.  On  the  other  hand,  a  moist  skin  is  over- 
clad,  when  a  patient  is  at  rest,  unless  it  be  part  of  the  toxic 
sweating  of  the  disease. 

Wool  is  essential  for  the  outer  clothing  in  cold  weather, 
but  children  who  show  a  tendency  to  perspire  easily  do 
better  with  cotton  next  to  the  skin.  Bed  cases  should  have 
extra  covering  over  the  feet  and  legs  or  should  wear  long 
bed  socks  at  night.  A  knitted  cap  or  "helmet"  is  essential. 
The  patient  whose  temperature  drops  to  subnormal  in  the 
morning  often  is  awakened  at  an  early  hour  by  chilliness. 
For  older  children  an  extra  covering  can  be  left  for  them  to 
pull  up  when  needed.  For  the  younger  child,  this  must  be 
supplied,  and  it  will  be  found  to  overcome  an  otherwise 
unexplained  early  morning  insomnia. 

TREATMENT   OF   SYMPTOMS 

Fever. — The  temperature  should  always  be  taken  in  the 
mouth  or  rectum,  allowing  at  least  five  minutes.  The  usual 
hours  are  8  A.M.,  12  noon,  4  P.M.  and  8  P.M.,  thus  registering 
the  irregularities  which  often  are  missed  if  only  morning 
and  evening  readings  are  taken. 

The  normal  mouth  temperatures  have  been  discussed. 
(See  Chapter  II.)  Rectal  temperatures  may  range  one-  or 
two-fifths  above  these.  Many  mothers  know  how  the  child's 
temperature  runs  normally  and  this  information  may  be  of 
the  greatest  value. 
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It  is  also  important  to  test  the  thermometers  occasion- 
ally, as  they  tend  to  become  slightly  inaccurate  after  long 
use.  Again  it  may  be  emphasized  that  the  temperature 
in  active  tuberculosis  in  early  life  often  gives  no  indication 
as  to  the  severity  of  the  disease  and  moderate  excursions 
have  much  more  significance  than  one  would  be  inclined 
to  give  them. 

In  general,  the  temperature  rarely  is  high  enough  or 
prolonged  enough  to  demand  active  interference.  If  hyper- 
pyrexia  (106°  F.  or  over)  should  occur,  sponging  or  bath- 
ing, not  antipyretic  drugs,  should  be  used. 

Night  sweats. — Severe  sweating  is  comparatively  rare  in 
childhood  and  particularly  so  with  the  open-air  treatment. 

When  sleep  is  disturbed  by  the  sweating,  atropine  or 
camphor  and  a  warm  alcohol  rub  may  be  used  at  bed-time. 

Anorexia. — Except  when  pyrexia  is  marked,  or  in  ad- 
vanced cases,  anorexia  rarely  is  troublesome  when  the  treat- 
ment is  given  in  the  fresh  air.  It  is  then  usually  one  symp- 
tom of  a  disturbance  of  digestion,  often  due  to  the 
attempt  to  force  the  feeding,  and  will  be  considered 
under  "Indigestion." 

There  are  some  children,  however,  who  have  suffered 
from  a  "capricious"  appetite  long  before  their  tuberculous 
infection  and  the  latter  is  not  calculated  to  improve  it. 
Again,  continuous  fresh  air  works  wonders  in  many  of  these 
cases.  In  others,  especially  in  summer  time  when  the  tonic 
effect  of  cold  air  is  lacking,  the  free  use  of  dilute  hydro- 
chloric acid  with  tincture  of  nux  vomica  before  meals,  seems 
to  be  of  benefit.  Syrup  of  iodide  of  iron  in  small  doses,  3  to 
5  drops,  or  Fowler's  solution,  1  to  2  drops,  may  be  useful. 

Complete  change  of  diet,  the  free  use  of  salt,  and  espe- 
cially stopping  all  sweets  and  reducing  the  milk  in  the  diet, 
is  more  apt  to  be  efficacious  than  is  the  use  of  drugs.  If  the 
tongue  becomes  coated,  it  probably  presages  an  attack 
of  indigestion. 
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Indigestion. — Persistent  or  recurring  abdominal  pain 
suggests  some  complication  in  the  intestine,  appendix  or 
peritoneum,  and  the  attempt  should  be  made  to  rule  out 
these  before  a  diagnosis  of  indigestion  is  made.  The  usual 
form  of  the  latter  consists  merely  in  the  condition  commonly 
known  as  "biliousness" — coated  tongue,  anorexia,  heavy 
breath,  perhaps  vomiting,  with  constipation  or  diarrhoea. 
Persistent  abdominal  pain  rarely  obtains. 

Biliousness. — Although  this  often  follows  the  at- 
tempts to  force  nourishment,  it  sometimes  occurs  with  a 
most  judicious  and  well-balanced  diet.  Prolonged  rest  and 
absence  of  exercise  may  account  for  it,  and  the  careful  trial 
of  exercise  may  be  indicated.  For  the  acute  attack,  how- 
ever, complete  withdrawal  of  solid  food  and  milk,  the  use 
of  a  clear,  salty  soup,  such  as  consomme  or  bouillon  and 
plenty  of  water,  with  a  mild  calomel  and  saline  purge,  usually 
quickly  restore  digestive  equilibrium. 

Diarrhoea. — The  treatment  of  diarrhoea  depends  upon 
the  cause.  Occurring  in  conjunction  with  indigestion,  as 
noted,  withdrawal  of  food  and  a  laxative  are  all  that  are 
needed.  Persistent  diarrhoea  suggests  tuberculous  enteritis 
and  the  treatment  outlined  under  that  heading  may  be  tried 
even  when  the  diagnosis  is  in  doubt. 

Cough. — In  the  majority  of  cases,  cough  evidences  the 
attempt  of  the  respiratory  tract  to  rid  itself  of  foreign 
matter  in  the  form  of  secretion  or  the  products  of  bacterial 
activity.  Occasionally  it  may  be  reflex  from  an  infected 
pleura  or  from  pressure  of  bronchial  nodes.  The  latter, 
however,  usually  causes  definite  irritation  and  hypersecre- 
tion  at  the  point  of  pressure. 

If  the  cough  is  productive  and  not  exhausting,  it  should 
not  be  stopped.  If,  however,  the  effort  to  dislodge  mucus  is 
out  of  all  proportion  to  the  results,  interference  is  indicated. 

Cough  syrups  of  various  kinds  are  absolutely  contra- 
indicated,  as  they  cannot  fail  to  interfere  with  the  proper 
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intake  of  food.  If  any  sedative  is  required,  codein  sulphate 
in  small  doses  is  less  apt  to  do  harm  than  any  other  drug. 
Occasionally,  when  secretion  is  excessive,  creosote  carbo- 
nate or  guaiacol  carbonate  may  be  tried — or  creosote  used 
by  inhalation. 

The  time-honored  use  of  cod  liver  oil  cannot  be  disre- 
garded. In  some  way  the  fat  of  cod  liver  oil  undoubtedly 
has  a  special  nutritive  value  which  exceeds,  bulk  for  bulk, 
that  of  any  other  fat,  provided  it  does  not  upset  digestion. 
The  latter  proviso  is  the  determining  factor  in  its  use. 
When  the  gastric  function  evidently  is  feeble  and  the  appe- 
tite poor,  cod  liver  oil  can  hardly  fail  to  make  matters  worse. 
In  others  the  trial  may  be  made  of  small  doses,  given  one 
to  two  hours  after  meals.  The  morning  dose  seems  to  cause 
indigestion  more  often  than  the  others  and  may  well 
be  omitted. 

Anamia. — Anaemia  of  the  secondary  type  is  found  in 
all  severe  cases  of  tuberculosis.  With  the  improvement  in 
the  tuberculous  disease,  we  may  expect  pari  passu  an  in- 
crease in  red  cells  and  haemoglobin.  Fresh  air  and  a  lib- 
eral diet  containing  green  vegetables  are  the  best  haema- 
tinics.  Many  medicinal  forms  of  iron  upset  digestion,  but 
nucleinate  or  citrate  may  be  used.  In  severe  cases  the 
hypodermic  injections  of  citrate  of  iron  and  cacodylate  of 
soda  may  be  tried.  Syrup  of  the  iodide  of  iron  is  another 
time-honored  preparation  which  could  hardly  have  sur- 
vived to  such  a  ripe  old  age  unless  it  possessed  real  value. 

Asthenia. — Apart  from  the  cough  and  anorexia  no 
symptom  causes  more  anxiety  to  the  parents  than  the  weak- 
ness which  most  cases  exhibit.  The  parents  are  apt  to 
ascribe  it  to  the  continuous  rest  in  bed.  Nothing  could  be 
more  fallacious.  The  weakness  from  inactivity  is  probably 
due  chiefly  to  disuse  and  atrophy  of  muscles,  and  will 
promptly  disappear  almost  within  a  few  hours,  when  exer- 
cise is  resumed.  This  can  be  proved  in  the  case  of  forced 
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inactivity  from  an  injury  to  a  leg,  for  example,  in  an  indi- 
vidual otherwise  healthy.  It  takes  but  a  few  days '  activity 
at  most  to  recover  from  such  "muscular  asthenia." 

The  cause  of  the  weakness  in  tuberculosis  is  the  disease 
itself,  and  nothing  should  be  allowed  to  blind  us  to  the  fact. 
No  tonic  that  fails  to  affect  the  progress  of  the  disease  can 
be  of  any  real  benefit,  and  we  have  seen  that  fresh  air  and 
food  and  rest  are  the  chief  factors  to  that  end. 

Insomnia. — Another  symptom  which  may  prove  to  be 
troublesome  is  insomnia,  excluding  that  caused  by  other 
symptoms  such  as  cough.  Sleeping  outdoors,  when  the 
patient  has  become  accustomed  to  it,  usually  proves  to  be 
the  cure.  When  it  fails,  a  cup  of  hot  milk  "at  bed- time," 
or  of  one  of  the  non-alcoholic  watery  extracts  of  malt,  with 
a  toasted  cracker,  may  have  a  soothing  effect. 

Any  excitement  in  the  afternoon  hours  also  must  be 
avoided.  The  active  mind  of  the  child  may  be  easily  over- 
stimulated  by  what  appears  to  the  adult  as  totally  insuffi- 
cient causes. 

Small  doses  of  bromide  or  barbital-sodium  may  be  per- 
missible for  a  few  days  in  breaking  up  the  "habit  of  wake- 
fulness"  or  in  quieting  the  nervous  unrest  which  sometimes 
accompanies  the  toxaemia  of  the  early  stages.  No  drugs 
should  be  used  routinely,  however,  until  the  potency  of  fresh 
air  has  been  given  a  thorough  trial. 

Pneumothorax. — The  literature  contains  very  little  refer- 
ence to  the  inductions  of  artificial  pneumothorax  in  children. 
Several  factors  probably  account  for  this.  Active  pulmonary 
disease  is  comparatively  rare  after  five  years  of  age,  while 
before  and  after  that  period,  the  pulmonary  involvement  is 
apt  to  be  bilateral.  There  does  not  appear  to  be  any  contra- 
indication to  the  employment  of  artificial  pneumothorax  in 
selected  cases  and  the  indications  would  be  the  same  as 
those  in  adults. 
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TUBERCULIN 

When  Koch  first  spoke  of  tuberculin  as  "a  substance 
which,  when  inoculated  into  a  guinea-pig,  renders  this  ani- 
mal insusceptible  to  inoculation  of  the  tuberculous  virus," 
it  was  believed  that  the  way  was  clearly  open  to  successful 
prevention  or  treatment. 

Although  this  hope  was  soon  shown  to  be  fallacious, 
the  use  of  some  form  of  tuberculin  in  treatment  has  been 
studied  more  extensively  than  any  other  one  therapeutic 
procedure.  To  this  day,  however,  no  unanimity  of  opinion 
exists  as  to  its  value. 

From  a  recent  essay  on  the  action  of  tuberculin  by 
Krauss  it  appears  reasonable  to  believe  that  tuberculin 
exerts  its  effect  merely  through  its  activation  of  the  focal 
lesion  and  that  the  benefits  to  be  derived  from  this  activa- 
tion are  those  which  follow  the  more  rapid  fibrous  invest- 
ment of  the  focal  lesions.  This  stimulation  of  fibrous  tissue 
and  healing  follow  the  congestion  and  inflammation  which 
tuberculin  causes  in  the  tuberculous  tissue. 

Krauss  believes  that  there  is  no  clear  evidence  that  tuber- 
culin, administered  to  a  non-tuberculous  individual,  posses- 
ses any  immunizing  power  against  a  subsequent  tuberculous 
infection,  nor  that  tuberculin  increases  the  tuberculous  indi- 
vidual's resistance  to  the  action  of  the  tubercle  bacillus  or 
diminishes  his  susceptibility  to  toxaemia.  In  other  words, 
tuberculin  does  good  solely  by  increasing  the  blood  supply 
and  subsequent  cicatrization  of  the  diseased  focus. 

It  is  clear  that  tuberculin  is  a  two-edged  sword,  to  be 
handled  with  extreme  caution  lest  the  induced  "reaction" 
cause  a  progression  instead  of  cicatrization. 

From  a  reasonably  wide  survey  of  the  literature,  one 
may  draw  the  following  conclusions : 

1. — No  physician  should  even  attempt  to  admin- 
ister tuberculin  without  a  thorough  preliminary  study  of 
the  subject. 
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2.  Patients  should  be  under  continuous  clinical  obser- 
vation and  adequate  control,  while  undergoing  treatment. 

3.  The  initial  dose  should  be  infinite simally  small. 

4.  Cases  should  be  carefully  selected — the  most  favor- 
able being  those  with  tuberculous  nodes  or  skin  lesions — 
or  with  surgical  tuberculosis. 

5.  Treatment  should  begin  early,  before  the  defensive 
mechanism  of  the  patient  has  been  exhausted. 

Sims  Brodhead,  in  the  Report  of  the  Fifth  Annual  Con- 
ference of  the  British  National  Association  for  the  Preven- 
tion of  Consumption  and  Other  Forms  of  Tuberculosis, 
offers  three  main  considerations  which  should  be  decided 
when  we  are  doubtful  as  to  whether  or  not  to  use  tuberculin. 

1.  Are  the  tissues  well  nourished  and  the  bodily  func- 
tions well  maintained? 

2.  Are  bacilli  already  present  and  accessible  in  sufficient 
numbers    to    provoke    the    therapeutic    reaction    of    the 
organism  I 

3.  Is  it  safe  to  induce  lytic  action  on  these  bacilli  in  the 
present  condition  of  the  patient? 

If  we  are  to  select  only  early  cases  with  well-nourished 
tissues,  and  especially  those  types  which  show  the  highest 
proportion  of  recoveries  without  tuberculin,  the  value  of  the 
latter  certainly  is  open  to  question.  It  is  also  noteworthy 
that  none  of  the  advocates  of  tuberculin  propose  to  dis- 
pense with  the  usual  constitutional  treatment,  while  admin- 
istering tuberculin.  Some  authors  of  wide  experience 
place  considerable  value  upon  the  psychic  effect  of  tubercu- 
lin upon  adult  patients.  Naturally,  in  childhood,  this  fac- 
tor must  be  of  minor  importance  under  ten  to  twelve 
years  of  age. 

Under  three  years  of  age  the  initial  dose  of  tuberculin 
should  not  exceed  .00001  mg.  (one-ten  thousandth  of  a  milli- 
gram). The  dose  may  be  doubled  and  repeated  at  three- 
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or  four-day  intervals,  taking  care  to  avoid  constitutional 
reactions.  The  maximum  dose  should  not  exceed  .1  mg. 
Definite  contra -indications  to  the  use  of  tuberculin  are; 
nephritis,  decompensated  heart  disease,  fever,  acute  infec- 
tions of  any  kind,  diabetes  mellitus,  and  the  advanced  stage 
of  tuberculosis  of  any  type. 

HELIOTHERAPY 

Tne  first  systematic  attempt  to  use  the  sun's  rays  in  the 
treatment  of  tuberculosis  was  made  by  Rollier  in  1903.  At 
first  designed  only  for  the  forms  of  surgical  tuberculosis, 
especially  of  the  bones,  its  use  was  extended  later  to  include 
most  of  the  other  forms. 

The  treatment  consists  in  the  exposure  of  the  uncovered 
body  to  the  sun's  rays.  The  exact  effect  of  the  light  waves 
upon  the  body  is  not  thoroughly  understood.  The  results, 
according  to  Dieterich,  are  increase  in  pigmentation  of  the 
skin,  growth  of  hair,  general  metabolism,  and  in  the  number 
of  erythrocytes,  with  local  hypersemia ;  decrease  in  the  num- 
ber of  respirations  but  increase  in  the  depth  of  the  indi- 
vidual respiration,  fall  of  blood-pressure  and  stimulation 
of  the  nervous  system. 

Nothing  in  these  results  would  appear  to  be  of  any  bene- 
fit in  arresting  a  tuberculous  process,  but  the  improvement 
in  the  general  health  is  so  noteworthy  in  selected  cases  that 
the  treatment  has  been  widely  adopted  where  climatic  con- 
ditions are  favorable. 

At  Rollier 's  Sanitarium  in  Switzerland  the  technique 
has  been  carefully  worked  out  to  avoid  the  dangers  of  over- 
treatment.  Exposure  is  first  made  of  the  feet  for  five  min- 
utes, three  times  a  day,  gradually  to  reach  a  maximum  of  the 
exposure  of  the  entire  body  for  from  five  to  seven  hours  a 
day.  Rollier  insists  on  the  importance  of  individualization. 
Apart  from  the  dangers  of  sunstroke  and  severe  erythema 
from  a  too  rapid  course  of  exposure,  overtreatment  or  per- 


268        LECTURES  ON  TUBERCULOSIS 

sonal  idiosyncrasy  may  result  in  moderate  disturbances 
in  temperature,  cardiac  palpitation,  anorexia,  insomnia 
or  nervousness. 

Heliotherapy  is  applicable  chiefly  in  tuberculosis  of 
bones,  joints,  cervical  nodes,  peritoneum  or  skin.  Lesions 
of  the  lung  and  bronchial  nodes  are  often  made  worse  by 
exposure  and  are  generally  considered  as  contra-indications. 
Since  heliotherapy  depends  upon  a  maximum  percentage 
of  sunshine,  without  too  great  heat  and  humidity,  its  ideal 
application  can  be  made  only  in  a  limited  geographical  area. 
Attempts  to  use  it  as  a  therapeutic  agent  in  this  country 
have  been  made  chiefly  in  some  of  the  western  states,  al- 
though some  of  itsbenefits  can  be  obtained  under  less  suitable 
climatic  conditions. 
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Abdominal     section     in     tuberculous 

peritonitis,  178,  179 
Abdominal    tuberculosis,    9,     161    to 

181,  208 

Abscess,  bronchial  nodes,   120,   131 
Abscess,  cervical  nodes,  78,  79,  85 
Abscess,  "cold,"  195 
Abscess,  ischio-rectal,  50 
Abscess,     localized,     peritoneal,     169, 

174,   176,    179 

Abscess,  mesenteric  nodes,  169 
Abscess,  retro-oesophageal,  120 
Abscess,  retro-pharyngeal,  91,  92 
Abscess,  umbilical,  179 
Acne  scrofulosorum,   153 
Acne  varioliformis,  154 
Acnitis,    154-157 
Adenectomy,  84,  85 
Adentis,   cervical,   tuberculous   acute, 

76,  79 
Adenitis,         cervical,         tuberculous, 

chronic,  77  to  79 
Adenitis,  non-tuberculous,  79,  80 
Adenitis,  syphilitic,  80,  81 
Adenoids,  48,  73,  76,  91,  96,  107,  238 
Adrenal    glands,    180    181 
Adults     and     children,     comparative 

lesions,  17,  18 

Age   incidence,    11,    12,    13,   27 
Allergy,  61 

Anaemia,  secondary,  52,  109,  263 
Anaesthetic,  danger  of,  85 
Anergy,  61 
Animal    infection  by   inhalation,   25, 

26,  33,  34 

Animal  infection   by  ingestion,   28 
Animal    inoculation,    14,    16,    17,    31, 

35,  205 

Ankle  clonus,  216 
Ankylosis,   197 
Anorexia,  51,  108,  173,  206,  215,  249, 

261 

Apical  involvement  17,  18,  98,  101 
Appendicitis!,    165    169:    177 
Ascites   169,   171   to   173,    175,   177 
Aspiration  of  pleural  effusion,  134 
Asthenia,  207,  263,   264 
Asthma,  122 
Autopsy  statistics,  11,  13,  17,  98,  99, 

170,  171 


Babinski's  sign,  216 

Bacillus  prodigiosus,  33,  34,  205 

Bacillus  tuberculosis, 

Bovine   morbidity   from,    8,   9,    10, 
18,   19,   162,   163 

Differentiation,      of      human,      and 
bovine,  7,  8 

Discovery  of,  5 

Dissemination,  21 

Human,   8,   9,    10,    19 

Loss  of  virulence,  20,  21,  30,    164 

Methods    of    destroying,    20,    21 

Types,    7 

Viability,  20,  164 

Virulence,  6 
Backache,  125 
Bacterial  proteins,  non-tuberculous 

59,  60 

Bathing,  259 
Blood  pressure,   109 
Bones,  21,  185  to  198,  213,  244 
Brassy  cough,  104,  122 
Bronchial  nodes,  8,  99.  104,  119  to  132 
Bronchial  tubes,  landmarks,  94 
Bronchiectasis,    114,    115 
Brudzinski's  sign,  216 
Butter,  tubercle  bacilli  in,  44 


Calcification,    bronchial    nodes,    128 
Calcification,  cervical  nodes,  78 
Calcification,  mesenteric  nodes,   169 
Caloric  requirements,   253,   254 
Carriers  of  tuberculosis,   230 
Caseous  pneumonia,   103,   105  to  113 
Cats,  23 
Cavities,   pulmonary,    106,    107,    110, 

113 

Cervical  nodes,  9,  48,  72  to  87,  244 
Cheese,  tubercle  bacilli   in,  44 
Cheyne-Stokes  breathing,  217 
Childhood  infection,  10,  14,  18 
Chills,   107,  108 
Chronic  bronchitis,  40,  49 
Chyle,  27 
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Cirrhosis  of  liver,  178,  180 

City-bred  children,  42 

Climate,   244 

Clinical  forms, 

Abdominal,  9,  161  to  181,  208 

Adrenal   glands,    180,    181 

Bones  and  joints,  21,   185  to  198, 

213,  244 
Bronchial  nodes,  8,  99,  104,  119  to 

132 

Cervical  nodes,  9,  48,  72  to  87,  244 
Ear,  21,  48,  92,  212 
Esophagus   136 
Eye,  93,  208,  211,  212 
Generalized,  50,  103,  111,  204,  206 
Genito-urinary  tract,  171,  181,  182 
Heart  and  pericardium  134,   136 
Intestines,    108,    161,   163  to  167 
Liver,  109,  180,  205,  208 
Lungs,  8,  98  to  116,  207,  244 
Meninges,  8,  130,  207,  211  to  226 
Mesenteric  nodes,  9,  109,   161,   168 

to  170 

Miliary,  8,  85,  133,  161,  201  to  226 
Miliary  tuberculosis  of  lung,  207 
Mouth,  141 
Nose,    141,    142 
Pancreas,  181 

Peritoneum,  161,  170  to  179 
Pleura,  48,  106,  132  to  134,  162 
Skin,  21,  47,  48,  139  to  158,  209  to 

211 

Spleen,   109,  180,  208 
Stomach,  179,  180 
Tonsils,  21,  48,  73,  75,  76,  82,  83, 

91,  107,  238 
Trachea  93,  94 
Tracheal  nodes,  122 

Clothing,  260 

Clubbing  of  fingers,  48 

Cod  liver  oil,  131,  236,  263 

Cohnheim's  law,   29 

Colds,   48 

Coma,  217,  218 

Complement    fixation,   72 

Condensed  milk,  235 

Congenital  infection,  24 

Constipation,  51,  215,  259 

Constitutional  symptoms,  51,  52,  206, 
207 

Constitutional  treatment,  242  to  260 

Contagion,  19,  20 

Contraction  of  chest,  113,  114 

Contralateral  reflex,  216 

Convulsions,  218 

Coryza,  49 


Cough,   104,   107,  114,   122,  123,  262, 

263 

Country,   advantages  of,   244 
Coxalgia,    188,    189 
Cyanosis,  108,  124,  125,  208 


D 


Dactylitis,  50 

Death   rate,    causes   of   decline,    6,    7 
Death  rate,  fall  of,  5,  6,  7 
Defense  against   infection, 

see  infection 
Delirium,   217 
D'Espine's  sign,  121  to  123 
Diabetes,  mellitus,  49 
Diagnosis,  general  principles,    39  to 

55 

Diarrhoea,  51,  108,  166,  168,  206,  262 
Diet,   importance  of,  45 
Diet   in   tuberculosis,    167,    168,    235, 

236,  249,  259 
Diet  lists,  251   to  253 
Diphtheria,  49,  61,  91,  129 
Displacement  of  heart,  114,   134 
Dissemination     of     tubercle     bacilli, 

methods  of,  21,  22 
Dogs,  23 

Domestic  animals,  23,  44 
Drowsiness,  215,  216,  217,  219 
Dust,  floor,  22,  24 
Dust,  street,  22,  24 
Dysphagia,   91,    125 
Dyspnoea,    108,   122,  207 


E 


Ear,  21,  48,  92,  212 

Eating  utensils,   22,  23 

Ebstein's  touch  percussion,  127 

Edema,  108,  169 

Eggs,   250 

Eiweiss  milk,  167 

Empyema,   110,    114,   133 

Encephalitis,   213,   220 

Enlarged  veins,  abdomen,   169 

Enlarged  veins,  chest,  125 

Environment,  44,  45 

Epithelioma,  144 

Erythema  induratum,  150,  151 

Esophagus,  136 

Ethmoid,  as  portal  of  entry,  212 

Eustace  Smith's  sign,  124 

Exercise,    246 

Exposure  to  tuberculosis,  41 

Expiratory  strldor,  122 
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Exudative   diathesis,    74 
Eye,  93,  208,  211,  212 


Faeces,  21 

Father,  as  a  source  of  infection,  234 
Fibrinous  pleurisy,  134 
Fibro-caseous    pneumonia,    111,    113, 

114 

Finsen   light,    145 
Fistula-in-ano,    50,    166 
Fixation   of   joints,    193 
Flies,  23 

Fliigge's  droplets,  24,  233 
Focal  lesions,    17 
Focal  reactions,  59,  62 
Focal   symptoms,   51 
Folliclis,    153,    154 
Food  tables,  255  to  258 
Foreign  proteins,  59,  60 
Fresh  air,  45,  237,  238,  248 


Generalized     tuberculosis,     50,     103, 

111,  204,  206 

Genito-urinary  tract,  171,  181,  182 
Grandparents  as  a  source  of  infection, 

40 


H 


Hsematogcnous    infection,    202,    205, 

212,  214 
Hsematoma      of      sternocleidomastoid 

muscle,   80 

Haemoptysis,  42,  107,  125 
Headache,  215,  219 
Healed  lesions,   16,  101,   102 
Heart,    134,    135 
Heart,    hypoplasia    of,    49 
Height,  240 
Heliotherapy,   267,    268 
Hepatitis,  luetic,   176 
Heredity,  40,  41,  241 
Hilus  dimple,  126 
Hi  hi s  infitration,   105 
Historical,    3    to    5 
History,  importance  of,  40,  41 
Hodgkm's  disease,  81,    130 
Holidays,  239 
Housing,    236,    237 
Hydrocephalus,   212,   213 
Hygiene,    44,    45 
Hyperaesthesia,  219 


Ice  cream,  tubercle  bacilli  in,  44 

Indigestion,   262 

Immunity  of  adults,  10,  14,  15,  16 

Immunization  by  cow's  milk,  43 

Immunization  of  cattle,  16,  17 

Immunization  of  children,  15,  36 

Infection 

By  cow's  milk,  30 

By  ingestion,  25  to  35,  75 

By   inhalation,    22,    24   to    27,    34, 
99,  100,  233 

By  lachrymal  sac,  26 

By  mouth,  22,  25,  31   to  34 

By  skin,  25 

Defense  against,  28,  29 

From  bone  lesions,  21 

From  family,  36,  235 

From  skin  lesions,  21 

From  tonsils,  48,  75 

Hsematogenous,  202,  205,  212,  214 

House,  36,  41 

Influence  of  the  dose,  35 

Lymphogenous,  31  to  33,  201,  202, 
205,  212 

Marital,  16 

Non-tuberculous,     gastro- intestinal, 
45 

Non-tuberculous,  respiratory,   45 

Primary,  15,  17,  99,  100,  102,  119 

School,  242 
Influenza,  105 
Influenzal  meningitis,  220 
Inhalation  of  tubercle  bacilli,  22,  24 

to  27,  34,  99,  100,  233- 
Insomnia,  264 

Inspiratory  stridor,  122.  129 
Interscapular  backache,   125 
Intestinal  hemorrhage,  108,   166,  167 
Intestinal  obstruction,  178 
Intestinal  perforation,  175 
Intestines,  108,  161,  163  to  167 
Intussusception,   178 
Ischio-rectal   abscess,   50 


Joints,  185  to  198,  244 
K 

Kernig's  sign,  216 
Kissing,   3-2,   233 


Laryngeal    diphtheria,    129 
Laxatives,  259 
Leucocytosis,    109 
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Leukaemia,  81 

Lichen  Scrofulsorum,  68,  152 

Liver,  109,  180,  205,  208 

Lumbar  puncture,  219,  220  to  224 

Lupus,  9,   140,   146,   147 

Lympafchic    tissue,    vulnerability    of, 

33 
Lymphogemous    infection,    31    to    33, 

201,  202,  205,  212 
Lymphoid  stage  of  tubercle,  28,  30 
Lymphosarcoma,    81,    130 
Lungs,  8,  98  to  116,  207,  244 
Lungs,  bacterial  flora,  34 
Lungs,  vulnerability  of,  27 

M 

MacEwen's  sign,  217 

Marasmus,    208 

Marital   infection,    16 

Measles,  48,  49,  61,  105,  130,  214 

Meninges,  8,  130,  207,  211  to  226 

Meningismus,  220 

Meningitic  cry,  219 

Meningococcic  meningitis,  219 

Mesenteric  nodes,  9,  109,  161,  168  to 

170 
Miliary  tuberculosis,  8,  85,   133,   161, 

201  to  226 

Miliary  tuberculosis  of  lung,  207 
Miliary    tuberculosis    of    skin,     148, 

209,  210 

Milk,  boiling  of,  20,  43,  82 
Milk,  cows,  30,  43,  82,  163,  164,  235, 

236 

Milk,  human,   22,   232,   233,  235 
Milk,  pastuerization  of,  20,  43,  44,  82 
Milk,  sterilization  of,  43 
Mouth,    141 
Mouth  infection,  25 
Multiple  eerositis,    135 

N 

Nasal  tube,  218,  224,  225 

Neuropathic  diathesis,  74 

Night  sweats,  52,   108,  261 

Nose,   141,   142 

Nutrition,   46,   47,  52,   115,   235,  236 


Obstetrician,    duties    of,    231 
(Esophagus,  136 
Open-air    schools,    238 
Oppenheim's  sign,  216 
Otitis   media,    48 
Overcrowding,  7,  45 


Pancreas,   181 

Pain  in  abdomen,  51,  172,  174  to  177 

Pain  in  chest,  107,  125 

Paracentesis  abdominalis,   177 

Paracentesis  thoracis,   133 

Paralysis,  217,  218 

Paravertebral  dulness,   127 

Parrot's  law,  99 

Pasteurization  of  milk,  43,  44,  82 

Patellar    reflexes,    216 

Pericardial  adhesions,  134 

Pericardial   effusions,    135 

Pericardium,   134,   135 

Peritoneal   adhesions,  .169 

Peritoneum,  161,   170  to  179 

Phlyctenular  conjunctivitis,  93 

Photophobia,  93,  219,  226 

Physical  development,  46,  47,  94 

Physical  examination,  importance  of, 

45  to  47,  240 
Physical  examination  of  lungs,  94  to 

98,  109,  110 
Play-grounds,  238 
Pleural  effusion,  48,  133,  134 
Pleural  effusion,   aspiration  of,   133- 
Pleurisy,  48,   106,   132  to  134,  162 
Pneumococcic  meningitis,  220 
Pneumonia,    catarrhal,   49,    109,    111, 

112,    114 

Pneumonia,  croupous,  110,  112 
Pneumonia,  interstitial,  114,  115 
Pneumonia,  streptococcal,  113 
Pneumothorax,  110,  133 
Pneumothorax,  artificial,  133,  264 
Pott's  disease,  91,  136,  190,  191 
Pregnancy  and  tuberculosis,  232 
Prevention,    229    to   235 
primary  inflection,  15,  17 
Primary  lung  focus,  99,  100,  102,  119 
Prolapse  of  rectum,  166 
Pulse,  52,  54,  108 
'Pupillary    reflexes,    216 
Pyelitis,  52 

R 

Racial  immunization,  6,  7,  41 
Radium,    145 
Reactivation,   16 

Recurrent  hilus  infiltration,   105 
Rest,  importance  of,  239,  245  to  247 
Retention  of  urine,  226 
Retraction  of  head,  219 
Retropharyngeal  abscess,  91,  92 
Rickets,  178 
Rigidity  of  neck,  216 
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S 


Sanitary  housekeeping,  234 

Sanatorium,  233,  243,  245 

Sarcoid    tumors,    167,    158 

Sarcoma  of  kianey,  176 

Sarcoma,  retro-peritoneal,  176 

Scarlet  fever,  48,  61 

School  children,  education  of,  242 

School    infection,    242 

Scrofula,  73-,  74 

Scrofuloderma,  148,  150 

Seashore,  advantages  of,  244,  245 

Separation    of    child     from    mother. 

40,   41 

Single-phase  auscultation,  97 
Sinuses.  196 

Skin,  21,  47,  48,  139  to  158,  209  to  211 
Sleeping  bag,  237 
Sleeping  porch,  248 
Spinal  fluid,  223  to  225 
Spitting,  241 
Spleen,  109,  180,  208 
Sputum,   20,   21,    104,    107,    112,    113, 

115,  234 

Sputum,  Holt's  method,  107 
Statistics  as  to  mortality,  3,  11  to  14 
Status   lymphaticus,  73,"  129 
Sterilization  of  milk,  43 
Stethoscope,    97 
Stomach,   179,   180 
Strabismus,  97 
Street   dust,   22,  24 
Stricture  of  intestines,  165 
Susceptibility  of  cattle,  15 
Susceptibility  of  children,  12,  13,  27 
Sweats,  52.   108,   261 
Syphilis    and    tuberculosis,    15,    208, 

209 


Tabes  mesenteries,,  168 
Tache-cerebrale,  216 
Teeth,  carious,  21,  73,  76 
Temperature,  52  to  54,  109,  207,  214, 

245,   261 
Tenesmus,  108 

Thermometer,    importance    of,    53 
Thymus,  enlargement  of,  73,  122,  124, 

128,   129 

Tonsillectomy,   82,   83 
Tonsils,  21,  48,  73,  75,  76,  82,  83,  91, 

107   238 

Toys,   importance  of,   246,   247 
Trachea,  93,  94 


Trachea!  nodes,  122 
Traction,   193,  194 

Traumatism  as   a  cause  of  tubercu- 
losis, 132,  186 

Treatment,  82,  87,  92,  131,  167,  168, 
178,  179,  192  to  198,  211,  224  to 
226,   229   to   268 
Tuberculids,    153,    158 
Tuberculin  in  diagnosis,  59  to  72 
Oalmette  or  conjunctival,  69,  70 
Ellis,  papillary  cutaneous,  71 
Mantoux,  intracutaneous,  68,  69 
Moro,  percutaneous,  66  to  68 
.Subcutaneous,  61,  62 
Subcutaneous,  local,  70,  71 
Von    Pirquet,     cutaneous,     12,     13, 
41,  62  to  66,   112,   121,   130,   170, 
240 

Tuberculin  in  treatment,  265  to  267 
Tuberculin,  negative  results  from,  60, 

61,   65,    66 

Tuberculoma  of  brain,   135,  211,  213 
Tuberculosis  Orificialis,    147 
Tuberculosis  Verrucosa  Cutis,  146 
Tuberculous   bronchitis,    103   to    105 
Typhoid  fever,  49,  105,  177,  209,  210 


u 


Ulcers  of  intestine,   165 
Umbilicus,    pouting    of,    174,    179 
Urine,  21,   109 


Veins  of  abdomen,  enlargement  of,  169 
Veins  of  chest,  enlargement  of,   125 
Vertebral.      See  Pott's  disease 
Vomiting,  108,  173,  215 

w 

Weight,  gain,  46 

Weight,    loss,    108,    175 

Weight,  stationary,  46 

Weight   tables,    240 

Wet-nurse,    235 

Whooping  cough,  49,  105,  122,  214 

Winter    cough,   40,    42 


X-ray  in  diagnosis,  105,  128,  129,  166, 

191,    210,    240 
X^ray  in  treatment,  83,  84,  145 
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